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Introduction
One of the highlights of my early career was surveying
remote lakes and ponds in Maine’s northern forests.
In the mid-1970s, there were still many un-surveyed
backcountry ponds in Maine, even though mecha
nized logging had been underway for several decades.
In the absence of roads, we accessed these ponds by
hiking, helicopters, or airplanes, often with a canoe
lashed onto the float frame. We determined pond
depths and fish species, analyzed water quality, and
mapped the quantity and quality of habitat suitable
for natural reproduction. The ponds we surveyed al
most invariably contained brook trout, and—almost
as invariably— there were indications that anglers had
been there long before us, as evidenced by the remains
of canoes, boats, rafts, or perhaps a telltale cedar pole
stuck in the spring hole. It is likely that these ponds
had been fished during the first cut of timber (accom
plished by axe and handsaw), then left to recover after
the crews moved on. So, despite our best efforts, we
probably do not have detailed biological information
on unexploited brook trout populations, and we can
only speculate about how large, old, or abundant the
fish originally were in many Maine waters.

regulations result in larger brook trout. It remains to
be seen whether we can produce fish as large as those
that populated our waters two centuries ago.
No other freshwater fish species is more closely associ
ated with Maine than the brook trout. With a statewide
distribution in lakes, rivers, and estuaries, this native
species has provided food and recreation since the
earliest days of settlement. Brook trout are a symbol
of clean, cold waters and pristine habitat. Especially
before the introduction of warm and cool water fish
species to Maine, brook trout fishing sustained most
anglers. Although brook trout are still present in much
of their historic range throughout Maine, declines in
abundance—especially along the coastal plain— paral
lel development and habitat degradation in the most
populated areas. Nonetheless, Maine still has the most
significant brook trout resources in the northeastern
United States, and conservation efforts have slowed
the loss of distinct populations.
The Maine Department of Inland Fisheries and Wild
life (MDIFW) has worked to preserve and enhance
brook trout populations through resource inventories,
regulatory restrictions, fish culture, and habitat ma
nipulations. This document is intended to consolidate
these different aspects of the brook trout fishery and its
management in Maine. Considering the importance
and extent of Maine’s brook trout resource, relatively
little local scientific research on this species has been
conducted. Maine has a small staff dedicated to fish
eries management and research. Since the 1970s, the
research staff of the Fisheries Division— never large to
begin with— has declined in numbers due to lack of
funding. For that reason, many of the research conclu
sions used in this document were derived from research
conducted outside of Maine. Data sources were limited
to areas comparable to Maine in terms of climate and
basic productivity, and the relevance of the research was
assumed to be proportional to its proximity to Maine.
The necessity to include information from other areas

Many of these backcountry ponds were fished anony
mously, with no written record of catches. In other
waters, however, catches of large brook trout were
public and social events, with results reported in the
newspapers and magazines of the day. Large fish were
regarded as trophies, with little thought given to the
effect of their harvest on native brook trout populations.
Some of those records, which report brook trout up
to 12.5 pounds in weight, are included in this docu
ment. Unfortunately, their harvest began a long decline
in the quality of brook trout fishing in Maine. Today
we are in the position of rebuilding these populations
to their former abundance and size quality. Often we
are stymied in these efforts because of habitat degra
dation, introduced competing fish species, and— in
creasingly—by global climate change. Nonetheless, we
have demonstrated the basic principle that restrictive
IX

indicates a need to further document the biology of
Maine’s native brook trout.
Information in this book is organized by a variety of
geographic and political groupings, including county,
river drainage, and Region, depending on the format
that seemed most appropriate. ‘"Region” refers to the
seven administrative management units of the MDIFW,
with headquarters at the following locations: Region
A, Gray; Region B, Sidney; Region C, Machias; Region
D, Strong; Region E, Greenville; Region F, Enfield; and
Region G, Ashland. Regions A, B, and C are coastal,
and their waters are typically low in elevation and con
tain a wide variety of fish species. For these reasons,
coastal regions have less brook trout habitat than inland
regions, and are more dependent on stocking.

The data presented in this book originate from several
sources. Data published in professional journals have
been subjected to scrutiny through a peer review pro
cess. Data published as in-house reports, or ‘gray litera
ture’, have also been peer-reviewed, but not as rigorously
as those published in journals and are potentially less
reliable. Professional standards were followed in the
collection and interpretation of brook trout data to
assure the highest degree of accuracy. Finally, file data
from regional offices throughout Maine are summarized
as received. Because biologists collected much of the
regional file data for management purposes, they have
not been previously published.

C H A P TER O N E

Brook Trout in Maine
O rig in a n d D is tin g u is h in g
F e a tu r e s

that are not native to Maine include bull trout and
Doily Varden trout.

Members of the family Salmonidae— char, trout,
salmon, and whitehsh—are grouped together because
they have both adipose and pelvic fins. This family is
in the order Salmoniformis (fish with soft-rayed fins)
that originated more than 25 million years ago before
the Oligocene Epoch of the Tertiary period. The genus
Salvelinus, which includes brook trout and lake trout,
differentiated during the Miocene Epoch, more than
13 million years ago, and individual species diverged
during the Pliocene Epoch, more than two million years
ago. The brook trout, Salvelinus fontinalis, is a char.
Char differ from true trout by physical characteristics
that include the presence of poorly developed teeth
on only the roof of the mouth. Figure 1.1 shows key
morphological traits of brook trout. Some of Maine’s
common trout and salmon are shown in Figure 1.2.
The genus Salvelinus includes the brook trout, lake
trout, and arctic char (blueback or Sunapee trout),
which are native to Maine. Other species in the genus

Brook trout have a relatively square tail and dark, wavy,
worm-like lines (vermiculation) on the back and top
(dorsal) fin. The leading edges of the lower fins and
tail have a narrow white colored band followed by a
similar black band. Brook trout also typically have red
spots with blue halos and yellow spots. Bacon (1954)
summarized differences in pigmentation among brook
trout, brown trout, and rainbow trout:
• Alevins (fry) can be identified by conspicuous
pigment on the adipose fin, which makes them
opaque. Adipose fin pigment is absent in rainbow
trout and brown trout, making them translucent.
• The large, pear-shaped parr marks are distinctive
but vary too much in shape and number to provide
a reliable means of identification.
• The abdomen is speckled in the brown trout and
‘immaculate’ in brook and rainbow trout. The chin
(ventral surface of the lower jaw) is speckled in the
brown and rainbow trout but clear in brook trout.
dorsal fin

adipose fin

caudal fin

vermiculations
operculum

mandible

caudal peduncle

maxillary
pectoral fin
pelvic fin
F IG U R E 1.1

Key morphological features of brook trout.
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Brook Trout

Salvelinus fontinalis

© Ethan Nedeau

Brook Trout Parr

Lake Trout

Salvelinus namaycush
FIG U R E 1.2

Illustrated comparison of some of M a in e 's common trout and salmon.
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Brown Trout

Salmo trutta

Rainbow Trout

Salmo gairdneri

©Joseph Tomelleri

Landlocked Salmon

Salmo salar
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D is t r ib u t io n

Brook trout are native to northeastern North America,
along the Appalachians from the Carolinas to Atlantic
Canada, and westward to the Great Lakes and Hudson
Bay region (Figure 1.3). Their original distribution
has been affected by glaciation, and with the retreat
of the last glacier they followed the melt northward,
disappearing from southern areas as waters warmed.
The primary factor limiting brook trout distribution is
water temperature. Scientists often cite the ideal upper
temperature for brook trout as 68°F, though brook
trout sometimes inhabit waters up to 75°F. Maine has a
pronounced climatic gradient from the coastal plain to
the interior highlands. Water temperatures are ideal in
upland and northern parts of Maine but are often too
warm in low-elevation waters along the coastal plain.
Brook trout growth rates are lower in colder tempera
tures, which are more common in high-elevation water
sheds in Maine. There are coldwater streams scattered
elsewhere in Maine, though their locations have not
been thoroughly documented. Although slow growth
rates may reduce the value of brook trout as a game
fish, this physiological adaptation to cold temperatures
is important because it allows them to thrive in small
headwater and high-elevation waters.
Brook trout were originally distributed throughout
much of Maine, from coastal drainages in the south
to the western mountains and the upper reaches of
the northern drainages. Natural barriers excluded
brook trout from upper portions of some watersheds.
After the region was settled by Europeans, brook trout
distribution declined in the coastal plain because of
habitat degradation associated with development, but
they increased in the western mountains and northern
Maine because of intentional introductions into suit
able but previously inaccessible waters. Kendall (1914)
recorded brook trout presence in all of the major river
drainages and listed many individual waters. Maine’s
brook trout waters are now concentrated in the inte
rior highlands which have a cooler climate and fewer
introduced competing fish species. Brook trout lakes
located in the coastal and interior lowlands are more
likely to be dependent on stocking.

F IG U R E 1 .3

Native and introduced range of brook

trout in N orth America.

As of 2000, statewide inventories indicated that brook
trout occurred in 1,487 (769,264 acres) of Maine’s lakes
(Figure 1.4). They provide principal fisheries' in 1,135
lakes (403,396 acres). In lakes where brook trout are
principal fisheries, 627 (57%) are supported by natural
reproduction and 424 (38%) have never been stocked
and therefore contain presumably pure wild strains.
Stocked waters account for 58% of the principal-fishery
acreage. Because 97% of Maine’s lakes greater than 10
acres have been inventoried at least once, our knowl
edge of brook trout distribution in Maine lakes is very
accurate. An estimated 22,250 miles of streams sup
port principal brook trout fisheries in Maine. Unlike
Maine’s lakes, however, few streams have been surveyed
to date, and this figure represents an estimate of brook
trout presence in 70% of the state’s streams. Stone et al.
(2001) determined that brook trout occurred in 56%
of the streams of Acadia National Park, Mount Desert
Island. Presumably, their distribution is even greater in
upland habitat throughout the state.

'A principal fishery is one for which the species is regularly sought
by anglers and which makes up a significant portion of the catch.
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(a) Lakes and ponds with w ild populations of brook trout, (b) Lakes and ponds that have

been stocked with brook trout.

Ge n e tic s

Genetic technology is a recent innovation, and it was
only in the 1990s that techniques became available to
discriminate accurately among populations. A state
wide brook trout sample from Maine lakes was col
lected and analyzed in the mid-1990s to determine
the genetic relationships of the state’s wild brook trout
populations. One concern was whether selective har
vest by anglers over a period of many years had caused
Maine brook trout populations to become genetically
compromised as a result of population reduction and
resultant inbreeding. This statewide sampling initia
tive was funded by grants from the Outdoor Heritage
Fund and Trout Unlimited.
From 1995-98, Maine’s fisheries biologists collected a
sample of 768 brook trout from 31 Maine waters rep
resenting five major watersheds (St. John, Penobscot,

Kennebec, St. Croix, and Androscoggin rivers). In an
effort to sample the greatest number of watersheds,
waters were chosen proportionately by subdrainage.
For example, samples were collected from only one
waterbody in the Androscoggin and St. Croix drain
ages because they have fewer subdrainages and few
waters that had not been stocked. Eleven water bodies
were sampled from both the Penobscot and St. John
drainages, because they contain a greater number of
subdrainages, and because each of these subdrainages
contained a larger number of waters that had not been
stocked (Table 1.1).
Most samples were taken from lake populations of
brook trout, but in some subdrainages that had few
or no lake populations that had not been stocked, the
samples were taken from streams. In many cases, tis
sue for genetic analysis was taken as part of routine
sampling, in which the brook trout were sacrificed to

6
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Genetics and Fishing Pressure
The law of unintended consequences has real ap
plicability to fish populations. For years, anglers
unwittingly selected for small fish by removing
large, fast-growing fish from the gene pool and
putting them on their walls or in the frying pan.
Intensive fishing pressure can also result in lower
levels of genetic variation in brook trout popula
tions, especially in lakes. Jones etal. (20 0 1) found
that nine lake populations in New Brunswick had
lower heterozygosity than their adjacent stream
populations, and concluded that "the greater the
fishing pressure on lake-dwelling [brook] trout, the
greater the reduction in heterozygosity in those
populations relative to their adjacent stream popu
lations." Inbreeding was a concern because a loss
of heterozygosity could lessen the population's
ability to adapt to changes in its environment. Re
strictive regulations protect large, older trout from
harvest so that they can spawn— and pass along
their genes— to future generations.

examine the internal organs. However, a small amount
of tissue was required for genetic sampling and if there
was no need to kill the fish, an adipose fin was removed
and the fish was returned to the water alive.
Samples were analyzed for genetic variation of DNA
at six microsatellite loci (Castric etal. 2001). Analysis
indicated that microsatellite loci exhibited extensive
variation and confirmed that the sampled wild brook
trout retained much of their genetic variability. Because
they are not inbred, they remain capable of genetically
adapting to changes in their environment. The analysis
also indicated that Maine’s brook trout are of distinct
historical origin from those sampled in neighboring
Quebec and New Brunswick. Surprisingly, genetic
variation was not related to watershed boundaries, as
it was in neighboring Canadian provinces. This situ

ation is thought to result from the phenomenon of
isostatic rebound, in which the surface of the earth rose
gradually once eased of the burden of glacial ice. The
rebound of the landscape changed drainage patterns,
resulting in genetic relationships at odds with current
physical topography.
Populations of brook trout with pronounced curva
ture to their backs have been documented in various
waters throughout Maine. It has not been determined
whether this trait is genotypic (genetic) or phenotypic
(produced by the genotype in combination with the
environment). These ‘humpback’ trout, as they are
known, have been reported from Hancock Pond (Den
mark, Oxford County); the Rangeley chain of lakes
(Franklin and Oxford Counties); from Sebec Lake area
(Piscataquis County); and from the Deboullie area (Tl 5
R09 WELS, Aroostook County). The earliest reference
to the Maine humpback trout was published in 1886
in Outing, An Illustrated Monthly Magazine of Recre
ation, which reported on the Rangeley humpback trout.
Early references to the Sebec fish occur in the magazine
Maine Sportsman, undated but attributed to the period
1905-1920. The other fish were taken in association
with biological sampling, but no effort was made to
separate these fish based on their unique form.
Although humpback trout are still caught in the upper
Androscoggin River drainage (including the Rapid
River, the Magalloway River, the Cupsuptic River, and
the Kennebago River), they are less abundant now than
in the past. The trait may be associated with fish size,
as evidenced by examples of large, mounted humpback
brook trout in the possession of the Rangeley Historical
Society and several individual anglers around the state.
Recent sampling conducted in the upper Androscog
gin watershed suggests that the number of humpback
trout may be increasing, possibly because of restrictive
regulations imposed in 1996 to increase size and age
quality of brook trout.

Chapter 1: Brook Trout in M aine

TA B LE 1.1

M a ine w ild brook trout waters sampled for genetic variation,

1 9 9 5 -2 0 0 3 .

Project

Town, County

Year

Androscoggin
Kennebago L (Little)

Stetsontown, Franklin

1995

Little M a g a llo w a y R

Lynchtown, O xford

1999

M a g a llo w a y R

Lincoln Pit, O xford

2000

Rapid R

Upton, Oxford

2003

Rock P

T 0 5 R 0 6 BKP W K R , Som erset

1997

M a ss. Bog

Massachusetts G ore, Franklin

1997

Round P.

Squaretown Tw p ., Som erset

1997

Prick P

Skinner Tw p ., Franklin

1998

M o xie P (Little)

East M o xie Twp, Somerset

1997

Baker P

Bow doin Col G r W , Piscataquis

1998

Horse shoe P

T 0 8 R 1 0 N W P , Piscataquis

1997

Hathorn P

T 0 4 R 0 8 W E L S , Penobscot

1997

Branch P (East)

T 0 7 R1 1 W E L S , Piscataquis

1998

Johnson P

T 0 8 R 1 4 W E L S , Piscataquis

1997

Kennebec

Penobscot

Hay P

T 0 6 R 8 W E L S , Penobscot

1997

Bear P

Rainbow Tw p ., Piscataquis

1998

Sourdnahunk L

T 0 5 R1 1 W E L S , Piscataquis

1995

Bean Pot P

T 0 5 R 1 5 W E L S , Piscataquis

1997

C lish P

T 0 5 R 2 0 W E L S , Somerset

1997

Talmadge, W ashington

1997

B Stream

Hammond Pit., Aroostook

1997

L M achias R

N a sh ville Pit., Aroostook

1997

Brow n Brook P

T 0 9 R 0 9 W E L S , Aroostook

1997

Th ird W a lla g ra ss L

St.John Pit., Aroostook

1997

Deboullie L

T1 5 R 0 9 W E L S , Aroostook

1997

Pelletier Brook

T 1 6 R 0 9 W E L S , Aroostook

1997

St. Croix
Upper Flood L

St. John

Hafey P

T 1 8 R 1 1 W E L S , Aroostook

1998

Lost P

Russell P Tw p ., Somerset

1997

M cKeen Brook

T 1 4 R1 1 W E L S , Piscataquis

1997

Ross L

T 1 0 R 1 5 W E L S , Piscataquis

1995

Robbins Brook P

T 1 2 R 1 1 W E L S , Aroostook

1997

7
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C H A P TER T W O

Life History and Ecology
of Maine Brook Trout
may extend upward to the thermocline, limiting suit
able brook trout habitat to a relatively narrow band of
suitable temperature and oxygen during the summer
months. Capture of brook trout in water with little
or no oxygen (file data, Region D) suggests that they
make feeding forays into these anoxic zones for prey
that are tolerant of low oxygen, such as larvae of the
insects Chaoboridae (phantom midge) and Chironomidae (midge). However, brook trout carrying capacity is
reduced in waters with deficient oxygen levels.

Bro o k T r o u t H a b ita t

Despite its reputation for cold weather, Maine is lo
cated near the southern limit of historic brook trout
distribution. These fish, which evolved in cold, clear
waters of the north, are at home in a climate that dis
courages many other species. Unlike warmwater fish
than can thrive in a wide array of habitat conditions,
brook trout and its coldwater relatives require pristine
habitats with cold, pure water often associated with
groundwater sources. Maine generally has ideal habi
tat for brook trout, as evidenced by their widespread
distribution and abundance.

There is evidence that decreased oxygen levels lead
to reduced food consumption and therefore results in
decreased salmonid growth rates. Guidelines set by
the EPA, based on a review of the literature, indicate
that oxygen levels of 5.0 ppm will ensure survival of
coldwater fish species but that higher oxygen levels are
required for optimal growth; levels of 6.5 ppm cause
“slight impairment” of growth (EPA 1986). Anecdotal
evidence suggests that a decline in dissolved oxygen
from 6.5 to 5.0 ppm may result in a 10 percent de
cline in growth.

W a fe r Q u a lity

Cooper (1941) recognized that brook trout can sur
vive in waters “below 75° Fahrenheit, preferably below
70°F” and that they “will live and do well in water
75°F and warmer in shallow ponds where competing
warmwater fishes, such as the perches, bass and pick
erel, are not present.” He added that the maximum
thermal tolerance of 70°F was “tentatively set for those
lakes of the southern part of Maine where warm-water
game fishes are present.” His stated requirements of
at least 5 ppm of oxygen and a pH range of 5.0 to 9.0
for trout have not changed appreciably. Raleigh (1982)
indicated that the optimal pH range for brook trout
is about 6.5-8.0 with a tolerance range of 4.0-9.5 and
suggests that brook trout are more tolerant to low pH
than are other trout species.

Primary productivity is a measure of the richness of
a water body. It is determined by the abundance of
inorganic materials in the water that are converted to
organic matter by autotrophic organisms and radiant
energy. Brook trout growth is affected by the produc
tivity of the water. Alkalinity, a measure of the capacity
of the substances dissolved in the water to neutralize
acid, is generally low in Maine (Mairs 1966), indicating
unproductive waters and therefore relatively low fish
productivity. Much of Maine’s substrata are of igneous
or highly metamorphosed sedimentary materials. These
dense, crystalline rocks are very insoluble, resulting in
low total alkalinity. Of 381 alkalinity measurements

Low dissolved oxygen is probably the principal limiting
factor for brook trout in lakes and ponds with suitable
water temperatures. Low dissolved oxygen frequently
results from the decomposition of organic matter. Oxy
gen deficiencies may be limited to the deepest water or
9
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F IG U R E 2.1

Dissolved oxygen at depth during the winter.

collected statewide since 1952, 89% were less than 20
ppm. Highest alkalinities were recorded over a large
limestone deposit in Aroostook County, an area of ap
proximately 1,200 square miles between Caswell and
Sherman. Two other smaller areas of high alkalinity
are located in west-central Aroostook County and in
northern Piscataquis County. The highest alkalinity
recorded in Mairs’ study was 110 ppm, and only two
other waters exceeded 60 ppm. By comparison, alka
linities of 400 ppm are common in the Midwest.
Water quality sampling by biologists is typically con
ducted midsummer, when conditions are most stressful
to brook trout due to warm temperatures. However,
winter sampling may be conducted if marginal water
quality conditions are suspected. Locke (1961) ana
lyzed winter water quality collected by fishery biologists
from 24 Maine ponds during the winter of 1960-61.
Dissolved oxygen from six of these ponds'—included
because they were managed for brook trout and be
cause they were sampled consistently throughout the

winter— are shown in Figure 2.1 and are suggestive
of general winter water quality conditions in Maine
ponds. The oxygen content declined with depth and
over the duration of the winter. Conversely, near-surface
oxygen levels increased as soon as snow cover melted,
either because of increased photosynthesis resulting
from greater light penetration or from inflow of oxygenrich melt water. Low oxygen levels often result from a
combination of limited sunlight penetration through
snow-covered ice, lack of gas exchange at the water’s
surface, and vegetative decomposition. Low oxygen
often results in winterkill. Because this form of mor
tality occurs below the ice, it is seldom observed and
is most often inferred from poor fishing success the
following open-water season.
A vertical water quality series consists of water samples
collected every few feet, from top to bottom, to char1Prong P, TA 2 R 1 3 & 14; Supply P, Jackman; Jerry P, Millinocket;
Rabbit P, Elliottsville; Jo-Mary P, T-B R 10; and Tomhegan P, T 1 R3.
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trout weights were also closely
correlated. Average chlorophyll
a values (as opposed to maxi
Oxygen
Alkalinity
mum values) showed significant
Temp (°F)
Depth (ft)
(mg/L)
PH
(ppm )
correlations with brook trout
0 - 10
7 0 . 0 (2 2 4 )
6 .7 (8 8 )
9 . 2 (1 3 8 )
1 0 .3 (71)
weights in only a few instances.
1 0 -2 0
5 7 .0 (1 0 5 )
6 . 2 (21)
6 . 4 (58)
1 0 .7 (1 3 )
There were no correlations be
4 5 .0 (1 3 7 )
1 0 .2 (9)
>20
6 . 2 (16)
4 . 3 (98)
tween brook trout weight and
alkalinity, color, or secchi disc
acterize changes in water quality with depth. These readings. The strong correlation between maximum
measurements are usually taken at the deepest location chlorophyll a levels and brook trout weights identifies
within the lake during the summer months and include this indicator as the best method to identify waters
temperature, oxygen content, and pH readings. One with the greatest growth potential.
series is generally adequate to characterize water quality
suitability for brook trout but multiple series are taken Detailed documentation of water quality has been col
in lakes with more than one basin. These measurements lected in conjunction with several brook trout stream
provide a quick and accurate method to determine a studies (A2). To date, however, these data have not
lake’s suitability as brook trout habitat.
been collected on enough streams to determine their
relevance to brook trout populations.
A summary of water quality measurements from se
lected Maine brook trout ponds (Table 2.1) indicates Stre a m H a b ita t
generally suitable water temperature and pH values at The most productive trout streams have suitable water
all depths, but limiting levels of oxygen below 20 feet. quantity and quality, a lack of interspecific competition,
However, water quality conditions vary widely. Springs, and a combination of spawning, nursery, and adult
which provide thermal refugia during periods of warm habitat. Brook trout prefer cool water temperatures
weather, are difficult to locate and are frequently over and a variety of riffle, run, and pool habitats. The best
looked when water quality data are recorded. Generally, trout streams are usually shaded by extensive riparian
it is assumed that springs are present if there is a viable vegetation that helps to moderate water temperatures.
brook trout population despite water quality readings They usually have clean, clear water that supports low
otherwise unsuitable for brook trout. For streams, rates of primary and secondary productivity. Typically,
sampling must be conducted over distance and time cobble and gravel are the predominant substrates and
to account for variability in water quality parameters fine sediments such as silt are scarce.
including temperatures and oxygen levels. In streams,
oxygen levels tend to be less limiting and water tem Brook trout tend to be most abundant in small streams
perature more limiting than in lakes.
that provide comparatively more suitable habitat than
larger rivers. Large rivers tend to be too warm, too tur
Detailed water quality analysis has been determined bid, have higher total productivity, and have a higher
for several brook trout waters, typically in conjunc proportion of sand or silt substrates. Consequently, large
tion with special studies. In 1999 and 2000, at the rivers support fish that are habitat generalists— these
request of MDIFW, the Maine Department of Envi species can tolerate a broad range of environmental
ronmental Protection (DEP) (MDEP 2000) conducted conditions, eat many types of foods, and spawn in a
water analysis on 17 brook trout ponds being evalu variety of habitats. In ideal trout waters, brook trout
ated for wild brook trout abundance (Al). For those have an advantage over competing fish species because
waters, there were significant relationships between they are better adapted to cold and low-productivity
brook trout weight-at-age and maximum chlorophyll environments (Scott and Helfman 2001).
a levels, although average conductivity levels and brook
TA BLE 2.1

Statewide summer water quality values of w ild brook trout lakes

< 2 0 0 acres in size , 1 9 8 4 -1 9 9 3 . Sam ple siz e s in parentheses.
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The following list shows how streams and rivers are
classified according to physical habitat:
A: Steep headwater streams with slopes >10%
B: Moderate gradient, riffle-dominated with smaller
step-pools
C: Low gradient, meandering, with a well-defined
flood plain
D: Multiple channel streams
E: Extremely low gradient rivers
Fish assemblages of undisturbed watersheds tend to
be least diverse in headwater streams, and gradually
increase in diversity as one moves downstream toward
larger rivers. Gaenzle (2002) demonstrated the rela
tionship between stream type and brook trout abun
dance for Maine streams. She evaluated 56 streams
statewide and found the greatest species richness in
C-type streams and silt-clay substrate. There were fewer
species in B-type streams. No fish were sampled in the
A-type streams. Overall, species richness tended to be
lowest in the high gradient western mountains and
highest in low gradient coastal rivers.
Detailed water temperature information is available
from relatively few Maine brook trout streams. For
those waters, the number of days that the temperature
exceeded 68° (the maximum preferred temperature)
and 77° (the lethal temperature) is important because
it indicates periods when trout are stressed and/or must
move to areas with cooler water to survive. Season-long
water temperatures measured on selected Maine streams
suggests that even those waters at high elevations may
be unsuitable for brook trout during the warmest
times of the year (A3). Streams are more vulnerable
to warming because they are typically shallower than
lakes, and therefore may provide only seasonal habitat
for brook trout, which are forced to seek out cooler
thermal refuges during the summer. Factors that influ
ence stream temperatures include groundwater contri
bution, stream width, elevation, vegetative cover, and
impounding (natural or artificial). Wide, low-elevation
streams with little streamside vegetation and frequent
impoundments are likely to be the warmest.
When brook trout are confined to streams throughout
their life, adult fish tend to migrate to pools, particu

larly during periods of low water in late summer or
late winter. The presence of pools is critical to brook
trout survival in periods of extreme low water levels or
high water temperatures. Smaller tributaries are often
cooler than larger streams and therefore provide cool
water when trout need it most. Avoidance temperature
is the temperature at which brook trout are prompted
to migrate to cooler water. In the Midgell River (Nova
Scotia), brook trout moved to springs when the daily
mean water temperatures exceeded 67°F and when daily
maximum water temperatures exceeded 71°F (MacMil
lan (1998). MacMillan also found a greater number of
predator marks (scars and abrasions) on brook trout
during warm periods when they were crowded into
cool water areas, suggesting greater vulnerability to
predators.
Water flow rates and substrate texture also influence
brook trout abundance. Juvenile brook trout avoid fast
water, preferring low water velocities of about 0.03 to
0.08 feet/second (Griffith 1972). As they grow, they will
move into faster-moving water, but conserve energy by
resting behind rocks and other structures that serve as
velocity refuges. The availability of hiding places was
found to be an important factor influencing the carrying
capacity of brook trout of a stream in Prince Edward
Island (Saunders and Smith 1955, 1962a).
Frequently, brook trout use both streams and lakes for
different life stages. For example, adult trout resident
to lakes may spawn in tributaries. Streams may serve
as nursery areas, and, in time, the fish may move into
the lake where they mature into adults. The use of
both lakes and streams frequently results in the great
est brook trout growth, because lakes are often more
productive than streams.
The availability of spawning habitat will greatly influ
ence the abundance of brook trout. Brook trout typi
cally spawn in streams with moderate flows over gravelly
substrates. They prefer spring-fed tributaries with cold
water, and may spawn in springy shallow areas of lakes
if the substrate is suitable. Groundwater seepage is an
important factor in the location of redds (White 1930;
Greeley 1932). A study in southern Ontario indicated
that this preference was so pronounced that redd sites
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TA BLE 2 .2 M a ine lakes with principal brook trout fish erie s, by County and size .
Number of Lakes of Size ..
County
Androscoggin
Aroostook

< 2 0 0 Acres
7
132

> 2 0 0 Acres
1
38

Number of Acres in Lakes of S iz e ...
< 2 0 0 Acres

All

> 2 0 0 Acres

All

8

661

391

1 ,0 5 2

170

6 ,0 3 7

5 4 ,6 0 8

6 0 ,6 4 5

Cumberland

13

5

18

776

2 ,9 9 3

3 ,7 6 9

Franklin

79

13

92

3 ,2 5 0

2 7 ,6 2 3

3 0 ,8 7 3

Hancock

47

12

59

1 ,9 5 8

6 ,9 7 8

8 ,9 3 6

5

12

510

3 ,5 6 2

4 ,0 7 2

2

73

0

73

Kennebec
Knox

7
1

1

Lincoln

8

0

8

333

0

333

Oxford

51

15

66

2 ,8 3 7

2 6 ,4 4 3

2 9 ,2 8 0

Penobscot

31

14

45

1 ,3 1 7

1 1 ,3 7 6

1 2 ,6 9 3

285

73

385

1 3 ,4 5 4

1 6 3 ,5 8 4

1 7 7 ,0 3 8

0

0

0

0

0

0

179

35

214

8 ,4 4 1

5 2 ,1 8 5

6 0 ,6 2 6

Piscataquis
Sagadahoc
Somerset

6

2

8

372

2 ,4 6 5

2 ,8 3 7

W ashington

32

4

36

1 ,3 3 0

2 ,4 8 2

3 ,8 1 2

York

15

2

17

425

788

1 ,2 1 3

Total

893

220

1,113

4 1 ,7 7 4

3 5 5 ,4 7 8

3 9 7 ,8 2 8

80

20

100

11

89

100

W a ld o

Percent

in springy areas were selected even when covered by silt
and organic matter (Witzel and MacCrimmon 1983).
Brook trout spawning has also been documented in
areas of water downwelling (Curry and Noakes 1995),
though this situation seems to be less common. A study
of brook trout redds in Ontario (Curry et al. 1995) re
vealed that the sites chosen for spawning had upwelling
groundwater that persisted throughout the incubation
period, from November to April. Both temperature and
oxygen levels exceeded those of nearby areas not chosen
as spawning sites. In a study of Adirondack lakes and
streams, brook trout chose spawning sites based more
on aquifer discharges (upwelling) than on substrate
composition (Webster and Eiriksdottir, 1976). Areas
of upwelling water in sandy, sometimes heavily silted
bottom were favored even if gravel was available. Witzel
and MacCrimmon (1983) determined that most redds
were typically near instream cover such as logs and tree
branches, and reported an average redd depth of 9.4
inches. In Maine, brook trout spawning activity has
been observed in water of similar depths, but also in
water several feet deep.

Lake H a b ita t

Though their name may suggest otherwise, brook
trout are very common in Maine’s lakes and ponds.
Maine has approximately 5,800 lakes and ponds greater
than one acre in size, 1,113 (397,828 acres) of which
have principal fisheries for brook trout (Table 2.2).
Of these:
• 389 (57,162 acres) are eutrophic
• 442 (83,690 acres) are mesotrophic
• 190 (254,589 acres) are oligotrophic
• 92 (2,387 acres) are listed as ‘other’ (Bonney 2002),
including dystrophic lakes, which are brown-water
lakes found mainly in boggy areas. These waters
tend to be acidic and to lack oxygen in deep waters.
The size of a waterbody is an important indicator of
brook trout abundance. Smaller ponds and lakes gen
erally produce more trout per acre than larger lakes.
As long as water temperatures are suitable, brook trout
tend to favor shallow water. The littoral zone is defined
as the shallow area of a lake where light penetrates to
the bottom and permits rooted aquatic plants to grow.
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M onth
Jan

Feb

M ar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

_______ i_________ i

No
Data

o
20-

D epth 3 0 .
(feet)
40-

Legend
50-

Minimum
Average
Maximum

FIG URE 2 .2

Depth distribution of brook trout in Echo Lake.

Littoral areas tend to have a high concentration of
nutrients, more abundant food resources, and greater
cover. Water temperatures in such areas often become
too warm for brook trout during the summer. Nev
ertheless, the higher proportion of littoral habitat in
small ponds makes them more ideal for brook trout
than large lakes. An arbitrary size of 200 acres and less
is used to designate “typical” Maine trout ponds. This
designation is similar to the criteria of <198 acres used
to define small brook trout lakes in the Adirondacks
(Josephson and Youngs 1995).
Brook trout can—and often do—thrive in large lakes.
AuClair (1982) noted that although all of Moosehead
Lake would support brook trout most of the year, shal
low coves often became too warm (71-75°F) in some
years. Brook trout are usually less abundant in deep
water, even though water quality may be suitable. Brook
trout that inhabit deep water are often large, and prey
on forage fish such as smelts. AuClair (ibid.) indicated
that the deepest areas of Moosehead Lake (which has
a maximum depth of 246 feet) are seldom frequented
by brook trout.
Brook trout will often migrate from shallow to deeper

water in response to water temperature. Lackey (1968)
determined the depth distribution of brook trout at
Echo Lake, M ount Desert Island, by vertical and
horizontal gill netting in 1967-68 (Figure 2.2). Echo
Lake has a maximum depth of 63 feet. He found that
brook trout were concentrated in relatively shallow
water from January through May, moved to deeper
water during the summer, and moved back to shallow
water in November and December. Statewide gillnetting
data indicate that brook trout usually occupy depths
of less than 50 feet (Table 2.3), though they have been
sampled at depths up to 180 feet (Enchanted Pond,
Somerset Co., 1979).
To date, Maine’s brook trout management and research
efforts have focused on smaller waters, and much work
remains to understand brook trout in larger lakes. Au
Clair, in his Moosehead Lake Fishery Management
Bulletin (1982) noted that “In Maine, especially the
northern half, we have many large, mostly oligotrophic
lakes supporting popular fisheries for brook trout up
to 23 inches long, with some weighing over 6 pounds.
The biology of trout in these large lakes has been largely
ignored, or it is assumed to be similar to brook trout
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TA BLE 2 .4 M a in e 's sea run brook trout fisheries.

TA BLE 2 .3 Lake depth distribution of brook trout
sampled statewide by gillnetting, 1 9 5 7 - 2 0 0 1 .

W ater

Town

County

Branch B

Kennebunk

York

C ousins R

Yarmouth

Cumberland

Royal R

Yarmouth

Cumberland

Number of Brook Trout Netted (%)
Depth (ft)

>1

None

Total

3 0 -5 0

2 2 (73)

8 (2 7 )

30

5 0 -1 0 0

4 9 (10)

4 4 0 (90)

489

1 0 0 -1 5 0

1 0 (9 )

9 8 (91)

108

>150

2 (1 1 )

1 6 (89)
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residing in streams and small shallow trout ponds.”
A n a d ro m o u s Bro o k T ro u t

Anadromous (sea run) brook trout occur in many of
Maine’s smaller coastal drainages. Recreational anglers
who knew the location and timing of the runs his
torically were very successful at fishing this resource.
However, the extent of the fishery has declined and is
presently very limited (Anon. 1982). A detailed inven
tory of Maine’s anadromous brook trout populations
has not been conducted. Lewis Flagg of the Maine
Department of Marine Resources provided a list of
sea run brook trout fisheries (Table 2.4).
In his review of anadromous brook trout fisheries in
the northeastern U.S. and southeastern Canada, Ryther
(1997) noted two Maine fisheries that retain viable
anadromous populations: Branch Brook, Kennebunk (a
tributary of the Merriland River) and the Little Harbor
Brook/Jordan Stream/Jordan Pond system in Acadia
National Park. Ryther’s review makes several points
about anadromous brook trout fisheries in general:
• The genus Salvelinus is the least anadromous of
the salmonids. Brook trout frequently move down
stream in the spring and return to fresh water in the
summer; the marine or estuarine residence time is
often no more than 60 days. They typically move
into the marine habitat when they are sexually im
mature and begin to lose their salt tolerance when
they initiate sexual maturation. Once maturity is
attained, they usually spawn (in fresh water) an
nually for 2 or 3 years.
• Morphology [body shape] and color changes when
brook trout enter brackish or fully saline water,
making them distinguishable from freshwater fish
when they return to a freshwater environment.
These distinguishing features disappear within a

Abagedasset R

Bowdoinham

Sagadahoc

Cathance R

Bowdoinham

Sagadahoc

Eastern R

Dresden

Lincoln

M ontsweag B

W isc a sse t

Lincoln

Sheepscot R

Aina

Lincoln

Dyer R

New castle

Lincoln

Deer M ea d ow B

New castle

Lincoln

Pemaquid R

Bristol

Lincoln

M uscongus B

Bremen

Lincoln

S la ig o B

W a ld o b o ro

Lincoln

Back R

Friendship

Knox

G oose R

Friendship

Knox

Meduncook R

Friendship

Knox

St. George R

W a rre n

Knox

O yster R

W a rre n

Knox

M ill R

Thomaston

Knox

M ap le Juice Cove tribs

Cushing

Knox

Ducktrap R

Lincolnville

W a ld o

Passagassawaukeag R

Belfast

W a ld o

W escot S

Belfast

W a ld o

Bagaduce River tribs

Broo ksville

Hancock

Carleton S

Blue H ill

Hancock

M ill S

Blue H ill

Hancock

Peters B

Blue H ill

Hancock

M o st streams

M t. Desert Isl.

Hancock

Egypt S

Franklin

Hancock

M ill B

Franklin

Hancock

Flanders S

Sullivan

Hancock

M orancy S

Sullivan

Hancock

W hitten Parrit S

Steuben

W ashington

Tunk S

Steuben

W ashington

Trout B

Harrington

W ashington

W B r Pleasant R

Addison

W ashington

Chandler R

Jonesboro

W ashington

L Kennebec Bay tribs

M achiasport

W ashington

O range R

W h itin g

W ashington

Hobart S

Edmunds

W ashington

Hamilton B

Lubec

W ashington
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TA B LE 2 .5

Dates that brook trout initiated spaw ning.

W a ter

Date Spawning Began

C o d Stream, W . Forks Pit.

October 2

Kennebago River

early October

Hadlock Stream, M D I

October 1 5

Johnston Pond1

mid-Sept. - mid-Oct.

Jordan Stream, M D I

W a te r Temp. (°F)

Elevation (ft)

Reference

46

840

-

1 ,7 8 0

M D IF W

50

<100

Stone 2 0 0 0

-

1 ,3 6 4

Rupp 1 9 6 7

October 2 0

52

<100

Stone 2 0 0 0

Lurvey Sp rin g , M D I

ate October

48

<100

Stone 2 0 0 0

Socatean Stream 2

October 1 8

-

1 ,2 0 0 +

Sourdnahunk Lake1

early November

3 7 -4 3

1 ,3 8 0

FPLE 2 0 0 0

AuC a ir 1 9 8 2
M D IF W

'Shore spawners
^tributary to Moosehead Lake

week or two of their return, however.
• Anadromous brook trout populations were once far
more extensive. Their demise likely results from a
combination of over fishing, habitat degradation,
genetic dilution, and predation. Anadromous pop
ulations are least abundant at the southern extent
of their historical range (Long Island, New York)
and most abundant in the northern extent (Quebec
and the Maritime provinces of Canada).
Not all brook trout in marine drainages are anadro
mous— only some will smoltify and migrate (Mc
Cormick et al. 1985, FTartleb 1995). Wilder (1952)
described the following categories of brook trout that
migrate to sea: smolts (small trout that are migrating
for the first time), kelts (larger trout that have previ
ously spawned), and immature large trout (sexually
immature trout that have previously migrated). Brook
trout may spend several months to over a year in estu
aries before returning to freshwater to spawn (White
1941; Castonguay et al. 1982).
A study initiated in 1956 by the Department of Inland
Fish and Game at Whites Brook and Indian River in
Washington County provides the earliest information
on Maine’s anadromous brook trout (Ritzi 1959). At
Whites Brook, brook trout migrated to the ocean from
all sections of the brook. Downstream migration oc
curred mainly from April through June. Upstream mi
gration occurred from May to early August. Random
movement occurred throughout the year. The most
intensive migrations lasted 30-60 days, though short-

term (1-5 day) migrations were common.
Fresh-run trout had a silvery coloration that disappeared
in freshwater after two weeks. Ages ranged from 0+ to
III+, though 1+ and 11+ fish were most common. The
average length was 6.5 inches, and none of the fish was
longer than 10 inches when sampled. Growth in the
marine environment was rapid, averaging 1.4 inches
for a long-term (26-106 day) migration. Mortality in
marine habitat was estimated at 40%.
L ife Cycle

of

M a in e B ro o k T r o u t

Sp a w n in g Be h a vio r

Spawning in Maine occurs from September to De
cember (Table 2.5) and initiation likely depends on
elevation and possibly latitude. Working on several
streams on Mt. Desert Island, Stone (2000) found
that the duration of spawning activity was associated
with the rate of decreasing water temperature. Spawn
ing duration was shortest at Fladlock Stream, where
the water temperatures decreased fastest. At Lurvey
Spring, where the temperature decrease was slower
due to groundwater influence, the spawning period
was prolonged. On FTadlock Stream, spawning com
menced on October 15, when the water temperature
was 48°F. At Jordan Stream, spawning commenced
on October 20, when the water temperature was 52°F,
and at Lurvey Spring redds were first observed at the
end of October when the water temperature was 48°F.
There was evidence that wild fish tended to home to
specific sites within streams, whereas hatchery-reared
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brook trout did not, and therefore tended to wander in
search of suitable spawning habitat. Brook trout that
move into streams to spawn may overwinter there, or
may return to downstream lakes or ponds where the
winter habitat conditions are less hostile. At Lurvey
Spring, a greater number of wild than hatchery fish
moved downstream post-spawning (Stone 2000).
In locations where spawning habitat is limited, redds
maybe superimposed (Fraser 1985). At Lurvey Spring,
Mt. Desert Island, limited spawning habitat resulted
in high congregations of spawning brook trout (6 to
22 individuals per spawning area) and close proxim
ity of redds.
Four Maine studies have documented the age com
position of spawning brook trout (A4). These studies
indicate that fish spawn at varying ages, but that age
III+ fish comprise the largest age class. All studies were
of populations with lake access, and these fish are larger
than stream-dwelling fish. The greater number of older
fish (including age VI+) present in the 1957 sample
than in recent samples is consistent with statewide data
indicating a decline in the proportion of older spawn
ing fish throughout the last 50 years.
Most brook trout sampled from Moosehead Lake were
sexually mature at age II+, while those from Johnston
Pond did not mature until age III+ (Table 2.6). The
age at maturity was quite variable among waters and
by sex. Studies of smaller lakes indicate that only 65%
of the age 11+ fish were mature (A5). Hatchery-reared
fish matured at a younger age than did the wild fish. In
a Minnesota study of stream-spawning brook trout, the
average age of sexually active brook trout females was
just over 11+ years, and ranged from 1+ to III+ years.
Males matured slightly earlier than females. Brook
trout rarely survived to be old enough to spawn twice
(Sorensen et al. 1995).
Fecundity and E a rly S u rv iv a l

Females lay between 500 and 5,000 eggs, depending
on the size of the fish. In Maine, the fecundity of brook
trout has been reported for eggs stripped from wild
fish for hatchery production (Table 2.7). Females of
the Kennebago strain were ripe from October 9-28.
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Brook Trout Spawning Behavior
Biologist Keith Havey provided an overview of the
spawning behavior of brook trout in the Fishes o f
M aine (Everhart I 976).
"Brook trout spawn in the fall from September
into December. Lake populations usually seek out
cold lake tributaries, while trout already inhabit
ing stream or river areas spawn near their yearround home or migrate varying distances in main
streams or into feeder streams. Populations inhab
iting lakes with no cold tributaries may spawn in
areas of spring seepage in the lake itself or some
times move into the outlet."
"Courtship and spawning behavior includes dig
ging of an egg pit by the female fo r deposition
of the eggs and a concurrent display of courting
behavior by the male. Males vie vigorously for fa
vor by the female, with biting and nipping often
taking spectacular form. Tw o male trout have been
observed to lock jaws and roll over and over down
a relatively long section of riffle area. The female
digs and cleans the 4- to 12-inch-deep egg pit with
her tail and fins. Lying on her side, she moves the
broad tail fin rapidly up and down near the bot
tom. Bottom material loosened by this process is
carried downstream by current."
"D uring the actual spawning act, one or more
males swim to the side of the female in the egg
pit she has dug, and eggs and milt are extruded
simultaneously. Following the spawning act, the fe
male works quickly to cover the fertilized eggs by
digging slightly upstream from the egg pit. Newly
loosened bottom material covers the eggs."
"Egg pits are constructed in bottom types ranging
from fine sand to coarse, un-compacted gravel and
rubble. The latter is usually considered an ideal
spawning material. Bottom or side spring seepage
is apparently an important factor affecting choice
of a spawning site by brook trout. Tro u t in Maine
waters have often been observed to ignore a good
rubble area in favor of a sandy area where spring
seepage is evident."
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TA B LE 2 .6

OR
Y = -48.7 + 4.2 X, where Y is the number of eggs
and X is the total body weight in grams.

Num ber and (percent) of mature brook

trout by age. M oosehead Lake data from gillnetting
1 9 6 7 - 7 9 , Johnston Pond data from Rupp (1 9 6 7 ) .

Moosehead Lake

Johnston Pond

Age

Female

Male

1+

2 9 (45)

1 3 (54)

0

11+

2 7 (8 9 )

3 0 (83)

• M 3)

• (5)

111+

21 (95)

1 7 (1 0 0 )

• (54)

• (83)

IV+

4 (1 0 0 )

4 (1 0 0 )

• (90)

■ (1 0 0 )

V+

1 (1 0 0 )

0

■ MOO)

■ (1 0 0 )

Female

Male
0

Those of the Sourdnahunk strain ripened later and eggs
were taken from November 7-14. Water temperatures
were typically 4l°F or colder and the number of eggs
stripped from each female averaged 348 for the Kennebago fish and 370 for the Sourdnahunk fish. Rupp
(1967) determined the fecundity of female brook trout
at Johnston Pond, TA RIO WELS, as follows:
Y= -381.3 + 89.8X, where Y is the number of eggs
and X is the total length in inches.

Thus, the predicted fecundity of a 10-inch female brook
trout from Johnston Pond would be 517 eggs; that from
a 16-inch trout would be 1,056 eggs. The eggs remain
in the pits overwinter and must absorb oxygen from
the water flowing through the gravel. Hatchery incu
bation time averages 50 days at 50°F, but lasts much
longer in the wild where water temperatures are typi
cally much colder. The yolk sac is typically absorbed
in another 25 days.
Rupp (1967) investigated brook trout shore spawning
at Johnston Pond, TAR 10 WELS, in 1965. Spawning
was initiated between mid-September and mid-Octo
ber. Redds were located in fine gravel from 1-15 feet
from shore and in depths of 6-24 inches. All redds were
in areas of groundwater or overland seepage. Water
temperature within the redds varied from 34°F during
spawning to near-freezing during mid-winter. Oxy
gen concentrations remained between 8 and 12 ppm

TA B LE 2 .7 Fecundity of w ild brook trout stripped for hatchery egg-take.
W a te r Temp
Water, Date

(°F)

# Fish Spawned
Males

# Eggs Per
Fish

Females

#Eggs
Spawned

96

3 8 ,9 8 5

406

130

4 5 ,9 5 9

353

Average
Length (in)

Kennebago River
Oct. 1 9 , 1 9 9 5

41

Oct. 1 7 -2 9 , 1 9 9 6

4 3 -3 4

Oct. 1 6 -2 8 , 1 9 9 7

4 8 -3 4

29

1 2 ,9 2 7

446

Oct. 9 -1 4 , 1 9 9 8

4 5 -4 1

102

2 6 ,1 8 7

257

357

1 2 4 ,0 5 8

348

All
Sourdnahunk Lake
Nov. 7 , 1 9 9 1

41

19

15

1 5 ,0 9 3

1 ,0 0 6

Nov. 8, 1 9 9 4

41

9

18

1 0 ,7 4 4

598

Nov. 1 4 , 1 9 9 5

37

28

28

1 2 ,7 5 0

455

1 0 .9 + 0 .1

Nov. 7 , 19 9 6

37

89

71

3 6 ,5 0 4

514

1 1 .0 + 0 .1

Nov. 1 3 , 1 9 9 6

36

69

60

2 3 ,9 0 4

398

Nov. 7 , 1 9 9 7

41

121

108

6 7 ,9 1 2

630

Nov. 1 3 , 1 9 9 7

34

45

65

3 7 ,4 0 0

575

Nov. 5 , 1 9 9 8

39

1 15

4 4 ,1 2 5

384

480

2 4 8 ,4 3 2

570

837

3 7 2 ,4 9 0

445

All

All

1 3 .0 + 0 .1

1 0 . 4 + 0 .2
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throughout the spawning and egg incubation period,
and pH ranged from 5.8-6.2. Total alkalinity was con
stant at 3 ppm. Eggs hatched between February 20 and
March 6 for a total incubation time of approximately
130 days. Most of the egg mortality occurred shortly
after spawning, and overall hatching success was ap
proximately 75%. The Johnston Pond brook trout eggs
averaged 0.14 inches (3.5 mm) in diameter.

on April 1 and on May 6. Some trout fry were observed
out of the gravel but near the redds, and AuClair esti
mated that the eggs were buried from mid-October to
mid-April. The spawning run consisted of 704 female
brook trout from 6 to 21 inches long. Using Vladykov’s
(1956) estimates of eggs per female trout for various
lengths, AuClair estimated that between 725,000 and
856,000 eggs could have been spawned.

All of the trout sac fry disappeared from the egg pits
within a few days of hatching. Rupp concluded that
they burrowed out of the egg pit into the surrounding
gravel, where they remained while their yolk sacs were
being absorbed. The fry frequented shallow waters for
several weeks after ice-out (mid-May at Johnston Pond),
where they stayed near submerged aquatic plants such
as Eriocaulon sp. (pipewort), Vallisneria sp. (tapegrass),
and Fontinalis sp. (fountain moss). As the season pro
gressed and water temperatures increased, the fry moved
to deeper and deeper water. By mid-August, they had
moved offshore. Mortality rates of the young brook
trout were high. Of the adult trout sampled before midJuly, 20% had eaten trout fry. After mid-July, when fry
had moved to deeper water, trout stopped eating fry
and began to eat young blacknose dace.

McFadden (1961) reported survival rates of brook
trout from the egg to hatching as 79-90%. Hatch
ing rates of eggs is quite high because buried eggs are
well protected. However, once alevins emerge from
the gravel they are susceptible to predation and other
environmental threats. For Socatean Stream, AuClair
estimated a survival rate of 38% from age 0+ in Sep
tember to age 1+ the following September, and 48%
from ages 1+ to 11+ for the same period. Shetter (1961)
found that the survival rate of brook trout from egg
(hatched mid-winter) to fingerling stage (early fall) in
two Michigan streams ranged from 2.7 to 8.8% and
averaged 4.7%. This rate of survival is consistent with
results reported by other researchers (Smith 1947, Coo
per 1953, McFadden 1961, McFadden et al. 1967).
The survival rate of brook trout from the egg stage in
a Michigan stream was determined to be 3.6% to the
end of the first year, 1.5% to the end of the second
year, 0.3% to the end of the third year, 0.02% to the
end of the fourth year, and 0.0005% to the end of the
fifth year. For the survivors, 41% survived from the
end of the first year to the end of the second year, 18%
survived from the end of the second year to the end of
the third year, 8% survived from the end of the third
year to the end of the fourth year, and 2% survived
from the end of the fourth year to the end of the fifth
year (McFadden et al. 1967).

Maine biologist Roger AuClair conducted one of the
earliest studies of Maine brook trout stream spawning
behavior in Socatean Stream (West Middlesex Canal
Grant, Somerset Co.). Socatean Stream is 9.8 miles long
and empties into the northwest corner of Moosehead
Lake. From its origin at Socatean Pond, it drops 340
feet in elevation to Moosehead Lake, an average drop
of 34.7 feet per mile. It is considered Moosehead Lake’s
principal brook trout spawning tributary, producing
more than 500,000 brook trout annually.
From 1957 to 1961, biologists monitored brook trout
movements by marking resident fish and installing fish
traps (AuClair 1982). Brook trout began to migrate
into Socatean Stream by mid-July, with more and
larger fish increasing through August and peaking in
mid-September. Rain events increased the frequency
of movement. Spawning occurred between October
16 and November 6 at distances of one to six miles
upstream of Moosehead Lake. Eyed-eggs were observed

Water temperatures in Maine’s Phillips Hatchery
(1998-2000) remained steady near 45°F, several degrees
warmer than stream environments. Sourdnahunk eggs
hatched at that facility were eyed at about 40 days and
hatched at about 73 days, the end of January. As noted
previously, eggs in the wild hatch in March and April
and the young-of-the-year brook trout emerge from the
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TA B LE 2 .8 Ages of brook trout from M a in e lakes.
Age

Years

IV+

V+

VI+

920

213

51

7

34

21

5

317

134

29

O rig in

Sampled

Statistic

1+

W ild

1 9 9 4 -2 0 0 0

Num ber

1 ,2 7 5

1 ,5 0 4

29
1 ,4 0 0

Percent
Stocked1 1 9 8 9 - 1 9 9 3

Num ber
Percent

Stocked2 1 9 9 7 - 2 0 0 0

Num ber
Percent

Stocked3 1 9 9 7 - 2 0 0 0

Num ber
Percent

11+

111+

78

17

7

2

468

184

26

4

69

27

4

0 .6

485

154

15

2

74

23

2

0 .3

1

All
4 ,4 5 6

0 .2

0

0

1 ,8 8 0

0

0

682

0

0

656

'M a ine hatchery strain, Assinica strain, Tomah strain, and various crosses
2Kennebago Strain
3Sourdnahunk Strain

gravel in late May and early June (AuClair 1982).
G ro w th and Longevity

Brook trout growth rates are highly variable, and are
influenced by the productivity and temperature of the
water, as well as by diet. Brook trout can adapt their
growth rates to meet existing conditions, which allows
them to occupy a wide variety of habitats. In general,
brook trout growth is greatest in productive lakes with
little or no interspecific competition, and slowest in
waters with severe interspecific competition, unproduc
tive water, or in extremely cold water temperatures.
Brook trout consume the most food and exhibit the
highest growth rate at temperatures from 55-66°F
(Benson 1953, Baldwin 1956). Hatchery-reared brook
trout stocked as fall fingerlings in three Maine ponds
grew the fastest between midsummer and fall when
temperatures were the warmest (Bonney 1993).

dence that a greater number of older-age fish exist in
both wild and stocked populations today than in re
cent decades due to selection of hatchery brood from
longer-lived wild stocks, and from harvest regulations
that help brook trout live longer. Warner (1970) re
ported age and growth statistics for 1,049 wild brook
trout sampled from 38 northern Maine streams from
1959-1962 (Table 2.9). He concluded that brook trout
in streams generally had short life spans, slow growth
rates, and high annual mortality rates. Only 2.4% of
the fish sampled were older than age II+.
In the Adirondack lakes region of New York, brook
trout populations were comprised primarily of age 0
to age II fish. Age III fish were uncommon and age
IV fish were rarely observed (Flick and Webster 1976;
Keller 1979). Older-age fish were more common in
Maine lakes. Angler surveys from the Fish River chain
of lakes for the years 1957-1959 (Warner and Fenderson 1963) indicated that, from a sample of 743 brook

The brook trout is a relatively short-lived fish. In lake
fisheries, most trout caught
are age III+ and younger. In TA B LE 2 .9 Age and growth of w ild
streams, most trout caught are M a in e, 1 9 5 9 - 1 9 6 2 .
age 11+ and younger. Stocked
populations— particularly the Statistic
1+
older domestic strain— have
4 .6
even shorter life expectancies, Total Length (in)
728
with age 1+ fish comprising Num ber
6
9 .4
%
of
Total
most of the catch of lake fish
eries (Table 2.8). There is evi- Growth Increment (in)

brook trout from 3 8 streams in northern

Age
11+

111+

IV+

6 .1

7 .8

1 2 .4

296

24

1

2 8 .2

2 .3

0 .1

1 .5

1 .7

4 .6
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TA BLE 2 .1 0 Brook trout > 4 lb sampled by M D IF W , 1 9 7 0 -2 0 0 1 (this table is continued on the next page).
Water

County

Year

Length (in)

W eig ht (lb)

Androscoggin

1970

2 5 .6 0

8 .1 3

Bill M o rris P

Somerset

1989

1 9 .8 0

Chamberlain L

Piscataquis

1979

2 2 .4 0

Auburn L

G rass P

Somerset

Age

O rig in

4 .1 2

IV +

Stocked as FF

4 .0 7

V+

W ild

1968

2 3 .1 0

6 .8 7

v+

W ild

2001

2 1 .9 0

5 .6 2

V II+

W ild

2001

2 1 .0 0

4 .0 7

W ild

2001

2 1 .0 0

4 .4 1

W ild

2001

2 1 .0 0

4 .1 9

W ild

2001

2 1 .9 0

5 .4 0

2001

2 1 .9 0

5 .6 2

V II+

W ild

W ild

1983

1 9 .3 0

5 .2 4

v+

W ild

1994

2 0 .0 0

4 .1 9

111+

W ild

1994

2 2 .2 0

5 .5 0

IV +

W ild

1994

2 2 .5 0

5 .4 3

IV +

W ild

1994

2 3 .0 0

4 .5 0

IV +

W ild

IV +

W ild

V I+

W ild

V I+

Stocked as FF

1996

2 2 .0 0

4 .1 3

Great P

Kennebec

1980

2 2 .4 0

5 .6 2

Indian P

Piscataquis

2001

2 0 .3 0

4 .3 0

Indian P, Big

Piscataquis

1976

2 3 .0 0

4 .6 9

Jim P, Little

Franklin

1977

1 9 .7 0

4 .1 9

Keys P

O xford

1994

2 2 .5 0

6 .2 5

Kilgore P

Somerset

1986

2 3 .0 0

6 .2 4

v+

Stocked as S Y

1999

1 9 .0 0

4 .5 0

IV +

Stocked as S Y

1999

2 0 .2 0

5 .1 2

IV +

Stocked as S Y

11+

Stocked as S Y

Little P

Lincoln

W ild

Stocked as FF

1988

2 0 .7 0

4 .1 3

1999

1 8 .8 0

4 .3 2

Stocked as S Y

1999

1 9 .8 0

4 .2 5

Stocked as S Y

trout, 162 (22%) were age IV+, 21 (3%) were age V+,
and 3 (0.4%) were age VI+. Wild brook trout sampled
from Maine lakes in the 1990s had a much lower pro
portion of old-age fish: 5% were age 1V+, 1% were age
V+, and 0.2% were VI+. The decline in the percentage
of older-age fish suggests that the harvest rate increased
in the latter half of the 20thcentury.
In 10 years of harvest data for Moosehead Lake, one
age VII+ fish was recorded in the angler survey. One
age VIII+ fish was captured in 1958, and one age IX+
fish was captured in 1961 (AuClair 1982). This is the
oldest brook trout recorded in Maine, and is at odds
with Scott and Crossman (1998), who indicate that the

life span of brook trout is “never beyond 8 years.”
More recently, a study conducted at Chamberlain
Lake, Piscataquis Co., indicated the presence of a large
number of old brook trout. This 11,084-acre lake was
sampled by trapnetting in the fall of 2001 (A6) and
by clerk survey during the 2002 and 2003 ice fish
ing seasons. Two 7-year old brook trout were caught,
and 40% of the trapnetted fish were age IV+ or older,
compared to only 6% of the statewide sample (A7).
This population is currently protected by a two fish
limit; the minimum length limit is 12 inches and only
one of the two fish may be greater than 14 inches. It
is anticipated that the number of old-age brook trout
will continue to increase statewide because of restric-
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TA BLE 2 .1 0 (continued) Brook trout > 4 lb sampled by M D IF W , 1 9 7 0 - 2 0 0 1 .
W ater
Moosehead L

M oose look-

County
Piscataquis

Year

Length (in)

W eight (lb)

Age

1976

2 2 .0 0

4 .2 5

V+

1980

2 1 .3 0

4 .5 0

VI+

1981

2 1 .7 0

4 .7 5

v+

1982

2 0 .7 0

4 .0 0

IV+

1983

2 3 .0 0

4 .4 1

1984

2 2 .0 0

4 .5 2

1984

2 0 .9 0

4 .1 9

1984

2 2 .6 0

4 .9 6

1984

2 0 .7 0

4 .4 1

IV+
v+

1985

2 3 .1 0

4 .1 9

1986

2 2 .8 0

4 .1 9

1986

2 3 .0 0

4 .5 2

1986

2 4 .4 0

5 .7 3

1998

2 0 .2 0

4 .0 2

O rig in

VI+

1998

2 2 .6 0

4 .6 2

1999

2 2 .8 0

4 .4 3

O xford

1984

2 0 .1 0

4 .1 9

VI+

W ild

Som erset

1986

2 2 .0 0

4 .4 3

IV+

W ild

1987

2 2 .5 0

4 .6 2

v+

W ild

1987

2 4 .0 0

7 .4 9

VI+

W ild
W ild

meguntic L
Pierce P

R iftP

FHancock

1981

2 1 .0 0

5 .6 9

VI

Roach P, First

Piscataquis

1984

2 1 .1 0

4 .5 2

IV+

Rodrique P

Somerset

1968

1 9 .2 0

4 .1 8

IV+

Stocked

1968

2 0 .1 0

4 .0 0

IV+

Stocked

1968

2 2 .4 0

5 .5 6

IV+

Stocked
Stocked as FF

1973

2 0 .0 0

4 .1 3

Telos L/Round P Piscataquis

1979

2 2 .3 0

4 .7 9

v+

W ilso n P, Upper Piscataquis

1971

2 3 .0 0

4 .9 6

VI+

Shagg P

O xford

tive harvest regulations and the increasing tendency of
anglers to voluntarily release fish.
Table 2.10 lists large brook trout captured during rou
tine sampling by fisheries biologists in Maine. Many of
these fish were not exceptionally old, but rather grew
at a rapid rate because they lived in productive waters;
the table is not intended to represent the distribution
of waters containing large brook trout throughout
Maine.
Length-weight regressions of lake populations of Maine

W ild

brook trout are shown in Figure 2.3. Wild brook trout
harvested from large lakes tend to attain greater size at
a younger age than do those from small lakes, although
average sizes are similar for older-age fish. A compari
son of the growth rates of brook trout sampled from
the waters listed in A8 to those harvested from small
lakes indicates superior growth of age 11+ and III+ fish
from large lakes.
Statewide samples of brook trout from rivers and
streams (A9) indicate that streams with a connection
to lakes support larger brook trout. In rivers that flow
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FIG U R E 2 .3

Length-weight relationship of brook trout from M aine lakes; (a)

stocked as fall fingerlings (sample size : 3 ,8 6 6 ) , (b) stocked as spring ye arlings
(sample size : 1 ,5 6 9 ) , (c) w ild fish (sample size : 1 2 ,2 6 3 ) .
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WEIGHT
(ounces)

FIG U R E 2 .4 Length-weight relationship of brook trout from M a ine streams. Data from M D IF W stream brook trout
monitoring project, 1 9 9 0 - 2 0 0 3 . Sam ple size : 1 9 ,1 5 6 fish from 5 9 locations.

into lakes, trout grow more between age 1+ and II+,
suggesting that they may migrate to the lake— and
benefit from a richer diet—during that period. For all
brook trout sampled from streams, the length-to-weight
relationship is described by the formula y= 1.07x-4.09,
where x=log 10(length in inches) and y=logl 0(weight
in ounces) (Figure 2.4).

for at least one year.
• Streams were to be representative of good brook
trout streams within the Region.
• Streams were to be open to fishing under general
law restrictions.
• Collectively, all study streams were to provide good
geographic coverage of Maine.

Standing stock is the number (or weight) of brook trout
present in a given water at a given time and is measured
in number or pounds of fish per unit of area. Standing
stocks are highly variable because they are influenced by
primary productivity, water quality, and competition.
The quantity of available nutrients strongly influences
primary productivity and thus the amount of food
available at the base of the food chain. Water quality
influences habitat availability, and competition may
negatively affect brook trout abundance.

All streams chosen for the study met at least the first and
third conditions. Forty-five streams were sampled from
one to ten years each. Brook trout biomass averaged
27.8 pounds/acre for all life stages statewide. Legal-size
(>6 inches) averaged 7.6 pounds/acre, exceeding the
estimated biomass of 4.3 pounds/acre for wild brook
trout in ponds with low interspecific competition,
which closely resembles the population structure of
the streams surveyed. Lake estimates include only those
fish approximately 6 inches or longer that are vulner
able to trapnetting.

In 1990, M DIFW began to monitor brook trout
streams statewide to gather data on growth, standing
crop, and population sizes, and to monitor the effects
of changes in fishing regulations (Trial 1993). Streams
were selected according to the following criteria:
• Streams were to contain wild, naturally reproduc
ing brook trout populations.
• Study sites should have historic population data

Summaries of brook trout density estimates for se
lected Maine streams are provided in A10 and A11.
Trial (1993) summarized 102 brook trout population
estimates conducted on Maine streams by the Fisheries
Division from 1955 to 1985. Density estimates var
ied widely from 7.4 fish/100yd2 to 174 fish/100yd2.
Thus, a mile-long section of a 30-foot wide brook trout
stream would contain anywhere from 1,302 to 30,624

Sta n d in g Stocks
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brook trout of all sizes, most
of which would be very small
fish. The percentage of 6-inch
brook trout ranged from 0%
(7 samples) to 39%, with 41
estimates exceeding 6%. In the
stream section above, the num
ber of trout 6-inches or longer
would vary from 0 to 1,837.
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TA B LE 2.1 1 Estimated standing stock of fish species in Jo-M ary Pond, 1 9 6 9 .
Species

# Fish

W eight (lb)

Brook trout

1 ,9 9 9

244

6 .4

2 2 .6

Common sucker

2 8 ,0 7 8

538

1 4 .2

4 9 .9

Creek and Lake chubs

1 3 ,0 9 9

282

7 .4

2 6 .1
1 .4

Dace
All

Most brook trout population estimates have been con
ducted on relatively small streams or on ponds. It is
difficult to estimate brook trout abundance in large
lakes, because it is necessary to sample a large portion of
the population to obtain accurate results. Nonetheless,
biologists began estimating abundance of brook trout
in large lakes in the 1990s by intensive trapnetting. At
Big Eagle Lake in the Allagash, biologists estimated a
standing stock of 0.14 lb/acre of legal-size (12 inches or
longer) brook trout. O f these, an estimated 691 (0.07
lb/acre), representing 51% of the fall population esti
mate, were harvested the following winter (Lucas 1993).
At nearby Chamberlain Lake, biologists estimated the
standing stock of all captured legal-size trout (12 inches
or longer) to be 0.36 lb/acre in 2001.
In Maine ponds sampled between 1994-2001, the
standing stock of wild trout >6 inches long averaged
13/acre (4.0 lb/acre) (A 12). For stocked ponds, stand
ing stocks were 12/acre (5.8 lb/acre) (A13). The stand
ing stock of stocked ponds is frequently higher than
unstocked ponds because populations are maintained
at an artificially high level. This information indicates
that the abundance of stocked brook trout sampled
in the fall is 45% higher than that of wild brook trout
waters. However, older age brook trout (age III+ and
greater) account for only 11% of the stocked popula
tions compared to 39% for the wild populations.
A 5-year evaluation of brook trout populations was
conducted at Johnston (TA R10 WELS) and Jo-Mary
(TB R10 WELS) Ponds, Piscataquis County, from
1969-1974. The project’s goal was to “seek appropri
ate methods for managing natural [wild] trout ponds
to maintain satisfactory fishing quality on a sustained
basis.” Biologists conducted spring and fall popula

Lb./acre

3 ,8 0 0

15

0 .4

4 6 ,9 7 6

1 ,0 7 9

2 8 .4

c%, Total W eight

tion estimates and season-long angler surveys. They
also manipulated population abundance, harvest, and
growth rates by three methods (A14 and A15):
• Fishing closures
• Introduction of forage (smelt) to Johnston Pond
• Chemical reclamation of Jo-Mary Pond to elimi
nate competing species
Johnston Pond is 59 acres with an average depth of 21
feet (maximum: 60). Jo Mary Pond is 38 acres with an
average depth of 7 feet (maximum: 11). Based on net
primary productivity determined by the C 14method,
Rupp (1964) categorized Johnston Pond as oligotrophic and Jo-Mary Pond as mesotrophic. He predicted
standing stocks for all fish species of 13.4 lb/acre for
Johnston Pond and 22.7 lb/acre for Jo Mary Pond.
In addition to brook trout, Johnston Pond contained
two minnow species. Jo-Mary Pond contained suckers
and four minnow species. Jo-Mary was reclaimed in
1969 and restocked in 1970 and 1971 with progeny of
fish taken from the pond before reclamation. Andrews
(1970) determined a standing stock of 28 lb/acre (all
species) from Jo-Mary Pond by counting post-reclama
tion mortality in the fall of 1969 (Table 2.11). This
value is similar to the 23 lb/acre predicted by Rupp.
The alternate-year closure resulted in the harvest
of many of the legal-size fish shortly after the water
was reopened to fishing. On opening day at Jo-Mary
Pond in 1966, anglers harvested 82% of the estimated
population of legal-size brook trout. Natural mortal
ity was greater when the pond was closed every other
year. However, for the years it was open to fishing, the
catch and average size of the brook trout were greater
than when the pond was open to fishing every year.
Biologists recommended lower bag limits to distribute
the catch more evenly through the season. The lengths
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(in inches) of brook trout sampled from Jo-Mary pond
through the first week of June over several years (no
sample sizes given) were as follows: Age I+, 5.5; age
II+, 9.7; age III+, 13.5; age IV+, 16.7; age V+, 18.0.
The conclusions drawn from the Johnston and Jo-Mary
study are as follows:
• Population abundance varied considerably even
during years that ponds were closed to angling.
• Angling, even at a “moderate” level, reduced brook
trout population levels to below their maximum
capacity.
• The number of suckers present at Jo-Mary
Pond was inversely proportional to the num
ber of brook trout >12 inches long that preyed
on them, and it was recommended that regula
tions favoring protection of larger brook trout
be considered to control sucker abundance.
Flick and Webster (1992) estimated total abundance
of 63-106 lb/acre for all fish species in six stocked Ad
irondack (New York) ponds containing brook trout,
suckers, yellow perch, brown bullhead, pumpkinseed
sunfish, and minnows. The standing stock of a seventh
pond with a major predator, smallmouth bass, was 48
lb/acre. White and long-nose suckers comprised 5992% of the total standing stock in six of the waters,
though only 50% in the pond with smallmouth bass.
Brook trout comprised less than 1% of the standing
stock (<1 lb/acre) in all but one pond, where they
comprised 6% (3.9 lb/acre). The proportion of brook
trout increased dramatically post-reclamation, ranging
from 5 to 16 lb/acre.
M ovem ent and M ig ra tio n

Brook trout migrate for a variety of reasons. Lake fish
move to streams to spawn. Newly hatched fry move to
nursery areas for cover and food. As fish mature, they
may move from nursery areas to stream pools or to
lakes and ponds. Environmental conditions may induce
movement—during the summer, brook trout retreat to
the cooler water of springs or lakes and ponds. Brook
trout also move to velocity refuges to avoid high flow
rates. Spawning movements are prompted by seasonal
changes and physiological factors. Finally, brook trout
move to seek better feeding opportunities.

There is evidence of both horizontal and vertical fry
movement within streams soon after they emerge from
gravel. Based on his observations in early May, AuClair
(1982) believed that most of the newly hatched fry at
Socatean Stream moved downstream from spawning
sites to a deadwater section. He stated that the fry were
moving downstream “at fairly rapid rates very close to
the banks and barely under water.”
Working in the White Mountains of Vermont and New
Hampshire, Romig (1990) found that age 0+ brook
trout changed depth preferences seasonally. They oc
cupied significantly deeper waters in August than they
did earlier in the season. Age 1+ brook trout exhibited
similar seasonal changes in the depths utilized by mov
ing to significantly deeper waters by July.
At Mt. Desert Island, Le (1999) studied the movement
of age 1+ and older brook trout within the lower 1.3
miles of Hunter Brook between May and October.
Instream movements of brook trout were often not
associated with spring runoff or fall spawning, and
researchers did not detect a preference for upstream or
downstream movement. Movements were attributed to
changes in stream conditions and intraspecific interac
tions. Movements declined as the summer progressed,
and were generally of short distances (32-660 feet, maxi
mum: 2,640 feet). Declines in late summer movement
were attributed to reduced flow and restricted move
ment corridors. The majority of mobile fish were ages
I and II, and the proportion of trout that moved did
not exceed 30%.
Post-stocking movement of brook trout in small Adiron
dack streams was related to the origin of two Quebec
strains (Van Offelen et al. 1993). Assinica fish, which
spawn in outlets, tended to migrate upstream. Con
versely, Temiscamie fish, which spawn in inlets, tended
to migrate downstream. The authors recommend that
managers take into account a strain’s anticipated move
ment before stocking. In Branch Brook (York Co.,
Maine), domestic strain fingerlings tended to move
downstream for 3-4 days after stocking. Subsequent
movements were prompted by increases in stream flow
(DeRoche 1967). Wild brook trout within the same
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TA B LE 2 .1 2 Movement of brook trout captured and marked at Caribou Dam,
Aroostook River.

Fish
Length (in)

Marked

Date

7 .1

5/15 /1 9 9 2

364

1 2 .5

5/18 /1 9 9 2

1 2 .2

5/18 /1 9 9 2

8 .7

Days at
Large

Distance
Traveled (mi)

Direction

0 .5

Downstram

14

4 .0

Upstream

21

3 7 .5

Upstream

6/5/19 92

9

2.1

Downstream
Downstream

9 .7

6/5/19 92

340

0 .8

1 0 .7

6/5/19 92

31

5 1 .5

1 2 .1

6/5 /1 9 9 2

19

2 .9

Upstream

1 5 .0

6/5 /1 9 9 2

340

2 .9

Downstream

1 0 .8

6/8 /1 9 9 2

334

0 .0

Upstream

1 2 .0

6/12 /1 9 9 2

40

2 2 .5

Downstream

1 3 .3

6/12 /1 9 9 2

22

5 1 .5

Upstream

1 4 .3

6/12 /1 9 9 2

34

3 .4

Upstream

1 2 .2

6 /14/1 992

33

3 7 .5

Upstream

8 .7

6/15 /1 9 9 2

23

1 .6

Downstream

8 .9

6 /15/1 992

35

3 3 .0

Downstream

1 0 .4

6 /15/1 992

7

1 8 .5

Upstream

1 1 .2

6 /15/1 992

61

7 5 .0

Upstream

1 1 .8

6/15 /1 9 9 2

21

3 4 .6

Upstream

1 2 .0

6/15 /1 9 9 2

55

3 .2

Upstream

1 2 .4

6/15 /1 9 9 2

18

1 8 .5

Upstream

1 0 .0

6/23 /1 9 9 2

29

3 7 .5

Upstream

1 0 .2

6/26/1 992

44

3 .2

Upstream

11.1

6/26/1 992

366

2 .9

Upstream

1 0 .5

7/2/19 92

394

9 .7

Downstream

9 .1

7/2/19 92

324

4 .0

Upstream

1 0 .0

7/2/19 93

23

4 .0

Downstream

stream moved upstream during spawning migrations
(October until early December), after which movement
changed to a downstream direction as post-spawning
fish returned to pre-spawning locations. Movement of
these fish throughout the winter was minimal.
Havey (1952) installed two-way fish traps at Echo Lake
Inlet (Lurvey Spring) and Long Pond Outlet, located
on Mt. Desert Island. He found that movement of
stocked brook trout associated with spawning peaked
from mid-October to late November. At Echo Lake,
there were significant spring runs of brook trout. Stone
(2000), working at nearby Upper Hadlock Pond in

1999, found that emigration of stocked brook trout to
the inlet and outlet peaked during high flows.
Josephson and Youngs (1996) documented stocked
brook trout emigration from Adirondack lakes dur
ing the spring and fall. Spring emigration, which was
small and consisted primarily of yearlings, occurred at
ice-out and coincided with peak runoff from snowmelt
and rainfall. Pall emigration, which comprised nearly
70% of the lake population and consisted of mature
fish, coincided with the spawning period (late Septem
ber through mid-November). The greatest emigration
occurred from stocked lakes that lacked suitable spawn-
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TA B LE 2 .1 3
Caribou

Num ber of brook trout captured at the

Dam fishw a y

by month,

Aroostook

River,

1 9 9 2 -9 6 .

Number of Brook Trout [%)
Month

Captured

Recaptured

M ay

1 12 (1 2 .0 )

1 (L4 )

June

5 2 8 (5 6 .6 )

31 (4 6 .3 )

July

2 4 7 ( 2 6 .5 )

3 3 (4 9 .3 )

August

1 6 ( 1 .7 )

1 (1-4)

September

2 5 (2 .7 )

1 (1-4)

5 (0 .5 )

0

October
N ovem b er1

All

0

0

933

67

: 19 9 4 and 1 9 9 5 only

ing sites within the lake and tributaries.
Basley (1994) documented brook trout movement in
the Aroostook River in northern Maine by tagging fish
captured at a fish trap installed in the Caribou Dam
fishway from 1992-94 (Table 2.12). Brook trout were
identified by jaw tag numbers and were recaptured nonlethally at the tagging site or lethally by anglers. Basley
concluded that brook trout movement was greatest
during the spring when water temperatures were cool
and flow was diminishing (Table 2.13). Specifically,
the greatest amount of movement occurred in June
when water temperatures ranged between 64-68°F.
There was no comparable fall spawning run, and
Basley concluded that trout took advantage of nearby
spawning habitat. Although the maximum movement
recorded was 75 miles upstream (from the Caribou
Dam to a site upstream of The Oxbow), most were
recaptured within 12 miles of Caribou Dam. More
than 70% of the tagged brook trout were angled in or
near coldwater tributaries.
As part of the Harris Dam hydropower generating plant
relicensing process, Florida Power and Light and Elec
tric (FPLE) implanted transmitters in 36 brook trout
in the Kennebec River in 1999 and 2000 (E/PRO
2000). The use of surgically implanted radio tags al
lowed researchers to instantaneously locate individual
fish. The fish were sampled from below Harris Dam
(the Kennebec Gorge) to Wyman Lake, a distance of
19 miles. Movements were monitored to determine

the effects of peaking flows on their behavior. Ages of
tagged fish ranged from 1+ to III+, but most (93%)
were age 11+.
Of the 31 brook trout tagged in the Kennebec River in
2000, nine moved up the Dead River and one contin
ued three miles up Little Spencer Stream, subsequently
returning to the Dead River and traveling up Spencer
Stream. Another brook trout traveled three miles up
Enchanted Stream, another tributary to the Dead River.
The greatest movement was by a brook trout tagged
at Harris Station tailrace on December 1, 1999. This
fished moved downstream 19 miles where it over-win
tered in Wyman Lake, and then traveled upstream 22
miles into the Dead River and was caught on July 8
below Grand Falls— a total distance of over 40 river
miles in seven months. Several other fish moved over
20 miles. Many fish moved extensively throughout the
drainage, including in and out of tributaries, during
the study. Because dams control the flows of both the
Kennebec and Dead Rivers, movements of these fish
may not be typical of brook trout within natural sys
tems. However, these data—as well as the Aroostook
River data— document the ability of brook trout to
move relatively long distances within a short time when
flows and water temperatures are favorable.
A study by FPLE on the Rapid River in western Maine
(FPLE 2003) using similar monitoring techniques
found that 24 radio-tagged brook trout moved freely
throughout the river when water temperatures were
cool. They congregated in lake environments (Pond in
the River and Umbagog Lake) when waters warmed,
and most brook trout overwintered in the lakes.
E c o lo g ic a l I n te r a c tio n s
D iet

Kendall (1918) remarked on the wide range of foods
eaten by brook trout: “The [brook] trout seems to avail
itself of whatever animal life is available, and vegetable
food is not always eschewed. A detailed list of what
trout have been known to eat would be more aston
ishing than valuable.” He summarized the brook trout
diet as consisting of aquatic insects, and to a lesser
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degree fish.
Cooper (1940) conducted
the first quantitative analysis
of Maine brook trout diet in
lakes (Table 2.14). Smelt, when
present, accounted for 76% of
the stomach content volume;
otherwise, insects accounted for
79% of the volume. Maine fishery biologists routinely record
the stomach contents of sampled fish. Biologists studied the
contents of 1,713 brook trout
stomachs collected from lakes
in the Moosehead Region from
1967-2001. Over 75% (1,293)
of the stomachs contained food
items (A 16). Fish were present
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TA B LE 2.1 4 Brook trout stomach analyses from 1 5 western M a ine lakes
(Cooper 1 9 4 0 ). Volume in cubic centimeters.

Smelt Present1
Prey Item

Volume

Percent

Smelt Absent2
Volume

Percent

Aquatic Insects

2.1

0 .6

9 3 .9

5 3 .7

Terrestrial Insects

5 .2

1 .4

1 1 .5

6 .6

W a te r Fleas

0 .5

0 .1

3 3 .3

19.1

M isc . Invertebrates

0 .1

0.0

1 3 .5

7 .7

2 7 8 .9

7 5 .7

2 2 .5

6 .1

Smelt
Unidentified Fish

0.0

Brook Trout
M in n o w s and Cottus

5 8 .5

1 5 .9

W h ite Perch
M isc e lla n e o u s3
Total
Sam ple siz e (# with food)

food and accounted for 60% of
the total volume. Insects were
the second-most abundant
food item, present in 50% of
the stomachs with food and accounting for 35% of
the volume. Because fish and insects accounted for
95% of the food volume, the wide variety of other
food items are said to be incidental and are probably
eaten opportunistically. Of the brook trout with smelt
in their stomachs, 94% were at least 11 inches long
(range: 7.3 to 18.9 inches), indicating that large brook
trout prey on smelt.

1 .9

1.1

0 .4

0 .2

1 1 .9

6 .8

1.0

0 .6

0 .6

0 .2

8 .3

4 .7

3 6 8 .4

1 0 0 .0

1 7 5 .7

1 0 0 .0

2 2 5 (1 2 1 )

2 8 6 (2 6 9 )

'Richardson Lakes, Mooselookmeguntic Lake, Rangeley Lake, Kennebago Lake, Aziscohos Lake, B Pond (Upton)
2Adams Pond (Bridgton), Abacotnetic Pond (T6 R 7 , Somerset Co.), Sabbathday Pond (New Gloucester), Quimby

Pond (Rangeley), Horseshoe Pond (W est Bowdoin College Grant), Baker M t. Pond (West Bowdoin College
Grant), Tim Pond (T2 R 4 , Franklin Co)
3Frogs, tadpoles, newts, snakes, birds

In the Rangeley lakes, brook trout historically for
aged on blueback trout, and attained exceptional size.
Kendall (1918) felt that the disappearance of blueback
as a forage was more than compensated for by the
introduction of smelt. However, in smaller lakes and
ponds— especially those where trout spawn along the
shoreline—smelts prey on trout alevins and fry, thereby
eventually reducing the number of trout.
Lackey (1968) studied the abundance, availability, and
utilization of forage fishes by landlocked salmon and
brook trout at Echo Lake on Mount Desert Island. Echo
Lake is more suitable for brook trout than salmon due
to its small size of 234 acres. It has a maximum depth

of 63 feet, and is marginally oligotrophic. It is unusual
for brook trout lakes, however, in that it contains both
smelt and landlocked alewives (introduced in 1966)
in addition to several other fish species. This wide as
semblage of forage species provided an opportunity to
observe brook trout diet preferences.
Overall, brook trout stomachs contained about 50%
fish remains except during the fall and winter. Trout
consumed sticklebacks during much of the year, killifish only during the summer months, smelt only inter
mittently, and alewives during the late winter. Lackey
concluded that the large proportion of killifish and
sticklebacks in the trout diet indicated that trout were
primarily feeding in inshore areas. However, he felt that
the low abundance of smelt in Echo Lake caused trout
to consume more killifish and sticklebacks. Brook trout
foraged on isopods (Asellus spp.) quite heavily during
the winter and early spring. Spiers (1974) continued
Lackey’s analysis at Echo Lake by studying salmonid
diet during the third through fifth years following alewife introduction. The volume of fish remains in brook
trout stomachs declined somewhat to 43%. Brook trout
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TA BLE 2 .1 5 Tra n sfe rs of sticklebacks for brook trout forage.

Species

Number

3-spine

3 ,5 8 5

3-spine and

5 ,0 0 0

9-spine

Transferred
Fro m ....

....To

Sebec Lake,

W hetstone Pond,

Sebec,

Blanchard,

Piscataquis Co.

Piscataquis Co.

5/23/1 979

9-spine
9-spine

9-spine

3 3 7 3-spine

5/9 /1 9 8 0
4/26/1 975

Round Pond,

Fox Pond, T1 OSD,

T1 0 SD ,

FHancock Co.

and

S ix M ile Lake,

4 /27/1 975

Round Pond,

1 , 8 4 3 9-spine T 1 0 S D ,
325

175

Sticklebacks abundant,
but not utilized by brook

and

trout
N o evidence of utilization
as forage

4 /2 7 /1 9 8 1

Hlancock Co.
3-spine and

Result

Dates

Used as forage by brook
trout

and

M arshfie ld ,

FHancock Co.

W ashington Co.

4 /2 7 /1 9 8 1

Packard's Bait,

N orth Pond,

5/23/1 978

W i imantic,

Elliottsville,

but no change in brook

Piscataquis Co.

Piscataquis Co.

trout growth rates

Packard's Bait,

G ravel Pit Pond,

W illim a n tic ,

Little Squaw,

Piscataquis Co.

Piscataquis Co.

5/20/1 980

Sticklebacks abundant,

Sticklebacks abundant

primarily ate sticklebacks, smelts, and isopods.
Biologists have transferred sticklebacks to several Maine
lakes to provide forage for salmonids. Table 2.15, com
piled from a list prepared by research biologist Fred Kircheis in 1981, summarizes brook trout waters stocked
with sticklebacks to that date. Little follow-up infor
mation is available, but it seems that introduction of
these species had little effect on brook trout growth
and the technique is no longer practiced.

since the introduction of smelts in 1967.”
Magnan (1989) found that northern redbelly dace
(.Phoxinus eos) accounted for less than 10% by weight
of brook trout stomach contents in small Canadian
oligotrophic lakes. Tie noted that brook trout become
efficient in feeding on this species only when they at
tain a minimum length of 10 inches, and that the dace
exhibited daily onshore-offshore migrations, possibly
to avoid brook trout predation.

In 1967, smelt were introduced into Johnston Pond (TA
R10 WELS) to provide forage. The pond was closed to
fishing in 1969 to provide a sample of large-size brook
trout for diet studies, and, by this time, smelt had be
come abundant enough to provide forage for trout.
• Andrews (1971) reported that, overall, brook trout
did not eat many smelt (Table 2.16).
• In two years of study, 41-59% of brook trout >10
inches long contained smelt in their stomachs (An
drews 1972).
• Five brook trout stomachs contained juvenile brook
trout (3-5 inches long), and five more contained
unidentified fish remains. Other food remains in
cluded “diptera [fly] adults and larvae, terrestrial
insects, and aquatic stages of dragonfli es and may
flies.”
• In his 1972 report, Andrews noted, “the trend to
ward reduced trout population levels is continuing

The diet of brook trout in streams has not been ex
tensively studied in Maine, although limited sampling
TA BLE 2.1 6 Frequency of smelt in brook trout stomacFis,
Johnston Pond, 1 9 6 9 - 7 0 .

Samples

Date Collected

# of
Samples

W ith Smelt

Percent

January 1 9 6 9

58

2

4

11

0

0

October 1 9 6 9

13

3

23

January 1 9 7 0

21

3

15

August 1 9 7 0

29

4

14

2

18

June 1 9 6 9

September 1 9 7 0

11

February 1 9 7 1

10

0

0

M a y -Se p t 1 9 7 1

39

12

31

All

192

26

14
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indicates that they primarily feed on benthic macroin
vertebrates (small, bottom-dwelling organisms includ
ing insects). Stream-dwelling brook trout rely less on
fish in their diets because few attain the minimum
predator size of eight to ten inches. They will feed op
portunistically on other food items. For example, an
11-inch brook trout collected near spawning suckers
in Fifth Lake Stream (Hancock County) contained
more than 50 common sucker eggs, each 0.1 inch
in diameter. Brook trout fry in a Wisconsin stream
primarily ate larval chironomids (midges), simuliids
(black flies), and ephemeropterans (mayflies) during
their first six months of life; trichopterans (caddisflies)
and amphipods (crustaceans) were eaten to a lesser
extent (Miller 1974).

TA B LE 2 .1 7 Ratings of fish that com pete with brook
trout.

Category

Species

Rating

Low

Stickleback species

0 .1 3

M oderate

Com petition

Brook trout compete with other species of fishes (in
terspecific competition) and among themselves (in
traspecific competition) for food, living space, and
reproductive space. Brook trout generally decline or
disappear in the presence of competing fish species.
The illegal introduction of competing fish species is
one of the most severe problems facing brook trout
populations in Maine today.
Interspecific Competition

Because brook trout are not strong competitors, their
abundance and growth rate typically decline when
competing species are present. Maine biologists have
subjectively rated potential brook trout competitors
on a scale of 0 (non-competing) to 1 (severe competi
tors) (Table 2.17). Competition among fishes becomes
more complex as the number of species increases and
when overall fish densities are highest. The number of
pounds of brook trout per acre is greatly influenced by
the number of competing species present and brook
trout abundance declines sharply as interspecific com
petition increases (A17 and A18). Because adult brook
trout typically inhabit the littoral areas of lakes, they
compete more directly with warmwater fish than do
pelagic species such as salmon and lake trout. Brook
trout are frequently displaced by warmwater species
and other salmonids.
Bley (1986) concluded that the presence of landlocked
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High

Severe

Slim y sculpin

0 .1 4

Finescale dace

0 .1 6

Blacknose dace

0 .2 1

Northern red belly dace

0 .2 1

Blacknose shiner

0 .2 5

Pearl dace

0 .2 5

Fathead minnow

0 .2 7

Banded killifish

0 .3 1

Common shiner

0 .3 0

Lake whitefish

0 .4 1

Burbot

0 .4 2

Lake trout

0 .4 3

Golden shiner

0 .4 7

Lake chub

0 .4 9

American eel

0 .5 6

Rainbow smelt

0 .5 9

Sucker, longnose

0 .6 4

Sunfish, pumpkinseed

0 .6 0

Creek chub

0 .6 7

Ba ss, largemouth

0 .9 0

Bullhead, brown

0 .9 0

Perch, yellow

0 .9 0

Sucker, white

0 .9 1

Ba ss, smallmouth

1 .0 0

Pickerel, chain

1 .0 0

Pike, northern

1 .0 0

M uskellunge

1 .0 0

Atlantic salmon reduced the biomass of brook trout in
a northern Maine stream. However, Sayers (1990) con
cluded that salmon stocking did not reduce the growth
rate of brook trout in several other Maine streams. The
inconsistency of these results suggests that interspecific
salmonid competition may be stream-specific or may be
influenced by factors not measured by the researchers.
However, there were differences in the microhabitats
preferred by these two species. Juvenile Atlantic salmon
used runs (deep but flowing water) while young brook
trout selected pools. Brook trout chose instream cover
more frequently than Atlantic salmon. Cover use in-
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creased with age for both species (Romig 1990). Romig
concluded, “Because Atlantic salmon and brook trout
have evolved in sympatry in the Northeast, the spe
cies have probably developed mechanisms of habitat
segregation as a means of alleviating competition. Both
species appear to be flexible enough in their use of
habitats that they can utilize nearly all areas of a stream,
rather than competing intensely for a few preferred
spots.” He stressed, however, that interactive patterns
among salmonid populations are stream specific, and
the effects of stocked salmon on native trout popula
tions may vary.
Efforts are currently underway to restore Atlantic
salmon, and biologists anticipate that salmon will once
again inhabit brook trout habitat from which they have
been excluded for many decades. In general, the up
permost portions of these drainages currently contain
brook trout populations, and before the extirpation
of Atlantic salmon, the species coexisted. Where they
currently coexist, the distribution of Atlantic salmon
parr and brook trout change seasonally (Gibson 1978).
Atlantic salmon fry are abundant in shallow riffles in
the summer, but move to protected areas, such as over
hanging banks and large rocks, when the water is cooler.
Juvenile brook trout are more common in pools during
the summer (Keenleyside 1962, Gibson 1966). Juve
niles of both species tend to shelter in rubble at colder
temperatures, salmon more so than brook trout.
Coexisting salmonids may segregate by habitat type,
depth, cover, and other physical features (Hearn 1987).
However, a Minnesota study (Sorensen et al. 1995)
documented temporal and spatial overlapping of spawning by brook trout and brown trout. There was strong
evidence of redd superimposition by brown trout that
spawn later in the season—this behavior has potentially
severe effects on brook trout. They speculated that re
productive interactions between the two species might
be partially responsible for the displacement of brook
trout by brown trout in parts of North America. In the
southern Appalachians, rainbow trout populations are
encroaching on, and have replaced, native brook trout
populations, which may ultimately be reduced to a few
remnant populations in headwater refugia (Larson and
Moore 1985).

Non-native rainbow trout reproduce in portions of
the Androscoggin, Kennebec, and Aroostook River
drainages. Biologists have not studied the effects of
interspecific competition between brook trout and
rainbow trout in Maine. Hierarchical dominance of
brook trout and rainbow trout was studied in an instream viewing facility in Newfoundland (Cunjak and
Green 1984). In slow flows (averaging 0.10 ft/second),
brook trout usually dominated rainbow trout. In fast
flows (averaging 1.18 ft/second), neither species had an
advantage. The dominance of brook trout in slow flows
was attributed to the species’ preference for quiet-water
habitats within stream environments. Rainbows are
spring spawners so there is no competition for spawning
habitat though the potential of competition at other
life stages remains.
Private individuals and organizations introduced smallmouth bass to coastal watersheds in the late 1800s and
early 1900s. The Fisheries Division introduced bass to
a smaller number of waters only after it was determined
that they would not affect native fish species. In the
past 15 years, however, sanctioned introductions have
declined while smallmouth bass have been illegally in
troduced to many Maine river drainages (Table 2.18).
Because bass are aggressive swimmers, they are expected
to spread within these drainages over time. Some of
these introductions are relatively recent, and the long
term effect on brook trout populations is not known. It
is anticipated that smallmouth bass will largely displace
brook trout where their ranges overlap.
Taniguchi et al. (1998) investigated the effects of water
temperature on the ability of brook trout to compete
with brown trout (a coolwater species) and creek chub
(a warmwater species) in the western United States.
Below 68°F, the brook trout and brown trout were
equal competitors and each out-competed creek chub.
Creek chub became more competitive against brook
trout at 72°F, and against brown trout at 75°F. Creek
chub entirely outcompeted brook trout and brown
trout at 75°F and 79°F, respectively. The authors con
cluded that there was a transition from trout to non
trout fisheries at 72-77°F. The results of this study
have important implications for Maine fisheries, be
cause creek chub are present statewide and brown trout
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are present in portions of the
Presumpscot, Androscoggin,
Kennebec, and St. John River
drainages. While colder water
temperatures in the headwaters
may ensure that brook trout
have a competitive advantage
over warm water species, brook
trout in “marginal” waters may
be at risk as water temperatures
warm. This study has important
implications for the effects of
climate change on Maine’s fish
assemblages, especially if stream
temperatures become warmer
and brook trout lose their com
petitive advantage over warmwater fishes such as creek chub
or smallmouth bass.

TA B LE 2 .1 8
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Illegal introductions of smallmouth bass into M a in e brook trout

streams, 1 9 9 0 - 2 0 0 0 .

River Miles

Drainage

W a ter

Kennebec

Kennebec River, M oosehead Lake

18

downstream to W ym a n Lake
Dead River, confluence of Kennebec

14

River upstream to Grand Falls
Spencer Stream, confluence of Dead

7

River to Spencer Gut
M o xie Stream, M o xie Lake to

5

Kennebec River
Androscoggin

Rapid River, mouth at Umbagog Lake

3 .5

to M id d le Dam
M a g a llo w a y River, mouth at Umbagog

18

Lake to A zisco h o s Dam

TA B LE 2 .1 9

B iom ass (Ib/acre) of fish caught during fall trapnetting at Little

M o xie Pond, 1 9 9 4 - 1 9 9 8 .

Year
1997
1998
Magnan (1989), working on
Quebec lakes, found that brook Brook Trout
6 .4 4
3 .1 9
6 .0 8
1 .2 2
1 .2 2
trout diet shifted from zootren- W h ite Sucker
1 .0 7
1 9.1 1
1 .3 6
0 .1 1
2 8 .5 2
thos (insects and other inver Creek Chub
0 .1 4
0 .3 7
0 .0 7
0 .0 4
0 .1 6
tebrates living on the bottom) Golden Shiner
0 .1 0
0 .6 3
0 .1 1
1 .0 5
0 .4 0
to smaller zooplankton in the All non-trout
1 .7 4
0 .3 6
2 9 .7 3
1 9 .8 8
1 .5 3
presence of suckers and creek % Non-Trout
9 4 .0 0
1 9 .0 0
3 5 .0 0
6 .0 0
9 6 .0 0
chub. Because creek chub and
9 4 .0 0
6 .0 0
8 1 .0 0
6 5 .0 0
4 .0 0
common suckers feed mainly % Brook Trout
on zoobenthos, he concluded
that brook trout shift their food habits in the presence creased from 4% to 94% of the total. Estimates of an
of these species. Because brook trout growth rates are nual brook trout abundance by year class are presented
positively correlated to food size (Werner 1986), it in A19. During the same period, the average length of
follows that their growth declines in the presence of age 11+ brook trout increased from 8.9±0.2 inches to
interspecific competition from suckers and creek chub. 10.9+0.1 inches; that for age 111+ brook trour increased
Common suckers affected brook trout feeding habits from 11.9±0.2 inches to 13.0±0.3 inches. The brook
more than creek chub.
trout catch rate increased from 0.25 in 1995 to 0.73 in
1998. However, imposition of restrictive regulations in
In Maine, Obrey (1999) determined the effects of 1996 (from a 5-fish bag limit with no gear restrictions
competition removal from Little Moxie Pond, a wild and a 10-inch minimum length limit to a 2-fish bag
brook trout pond in East Moxie Twp., Somerset Co. limit, artificial-lures-only gear restriction and a 10-inch
The pond is 73 acres in size and has a maximum depth minimum length limit, only one of which may exceed
of 9 ft. Competing species include white suckers and 12 inches) may have also contributed to improved
minnows, which were removed annually from 1994
to 1998 by trapnetting (Table 2.19). Within a 5-year
period, brook trout biomass at Little Moxie Pond in
Species

1994

1 99 5

1996
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brook trout catch rates and size quality.
In tra sp e c ific C o m p e titio n

Competition among brook trout is important when
population densities are high. This may happen natu
rally, such as situations where there is a high ratio of
spawning and nursery habitat to adult habitat. This may
also happen artificially, especially in waters stocked at
high rates. Brook trout will compete with each other for
food, space, and spawning and nursery area. High densi
ties of brook trout frequently result in reduced growth
rates caused by stress or a lack of food. This situation
occurs in both lake and stream environments where
there is a high ratio of spawning and nursery habitat in
relation to adult habitat. Biologists have noted greater
incidences of external and internal parasites in waters
with high densities of brook trout, but this observation
has not been quantified. Biologists often recommend
liberal harvest regulations for waters with high brook
trout densities to reduce numbers, decrease interspecific
competition, and increase growth rates.
Brook trout form territories at an early age (Newman
1956, Keenleyside 1962), shortly after emergence. The
establishment of territories leads to a more uniform
distribution of trout fry, a more efficient utilization
of the food supply, and better survival from predation
and disease (Latta 1969). Latta (1965) found that
young-of-the-year brook trout abundance was related
to groundwater levels. He speculated that in years of
high groundwater levels, the areas along the stream
edge occupied by newly emerged fry increases in size.
Territoriality helps to regulate the carrying capacity
of the stream.
Pre d a tio n

Brook trout eggs are buried immediately after fertil
ization and there is little opportunity for predation by
other fish species. Those that are eaten are typically
those that are not buried and are therefore unlikely to
survive. Salmon, eels, minnows, burbot, sculpins, and
other brook trout may to some extent forage opportu
nistically on trout eggs during the spawning period.
Young brook trout in streams are vulnerable to a variety
of predators, including larger brook trout, other fish
species, birds (loons, kingfishers, ospreys, and mergan

sers), and mammals (mink, raccoons, and otter). Preda
tion in streams increases during drought periods when
movement is limited and brook trout are confined to
smaller areas. Predation of brook trout by mammals,
birds, and other fish is considered a natural part of
the food web and measures are not typically taken to
interfere with this natural process.
Fish-eating birds are significant predators of brook
trout (White 1937, 1938, 1953, 1957). Working in
Michigan, Alexander (1976) determined that common
loons (Gavia immer) ate about 2.4 pounds of trout per
day when feeding in waters where trout were abundant.
Great blue herons (Ardea herodias) ate 1.5 pounds per
day in streams and 1.0 pound per day in lakes. Winter
feeding mergansers (Mergus merganserj ate about 0.9
pound per day, and otter (Lutra canadensis) consumed
about 0.7 pound per day. Other predators, including
the belted kingfisher (Megaceryle alcyon), American bit
tern (Botaurus lentiginosus), and mink (Mustela vison)
ate lesser but substantial amounts. Common loons ate
trout up to 12 inches long. The percentage of trout in
the predator diets may be exaggerated in the Michigan
study, because the lakes were managed for trout and
were chemically treated to remove other fish species.
Matkowski (1989) determined that rainbow trout were
much more heavily preyed upon than brook trout or
splake in a Manitoba Lake. He concluded that the
pelagic habits of rainbow trout made them more sus
ceptible to bird predation than brook trout, which
live closer to the bottom, and splake, which occupy
deeper water.
Warner (1973) evaluated the diet of chain pickerel
{Esox niger) in Maine lakes during the spring. Of 281
pickerel examined from 18 lakes, 218 (78%) contained
food. The most common prey, in order of abundance,
were yellow perch (Pereaflavescens), white perch (Morone americanus), and smelts (Osmerus mordax). Four
additional warmwater fish species and minnows ac
counted for a minor portion of the diet. No salmonids
were among the prey species sampled. Although the
number of study lakes containing brook trout was
not provided, the author noted that “most lakes were
considered oligotrophic or mesotrophic,” meaning that

Chapter 2: Life History and Ecology

water quality was suitable for brook trout.
Parasites and Disea se s

More than 130 North American parasites have been
reported to infest brook trout (Hoffman 1999). Maine
is fortunate to have only a few of these pathogens. In
many waters where parasitic organisms do exist, in
festations are generally low. The three most common
parasites of Maine brook trout are skin and muscle
infestations by black spot trematodes (Neascus), the gill
louse Salmincola edwardsii, and intestinal tapeworms
(Cestodes). Low infestations of most parasites do not
cause significant morbidity or mortality in otherwise
healthy brook trout. However, heavy infestations under
stressful condition—such as over-crowding in hatcheries
or high rates of natural reproduction in the wild—can
cause unhealthy conditions or mortality.
Most fish parasites cannot be transmitted to humans
under any circumstances and no brook trout parasite
can be transmitted to humans if the fish is properly
cooked. Whirling disease (Myxobolus cerebralis) has af
fected wild trout populations throughout much of the
country but has not been detected in Maine as of this
writing. O f the species that are present (Table 2.20),
most have been documented only in the wild. Only
Myxidium salvelini and Chilodonella salvelinus have
been identified in hatchery culture conditions. The
trematode Gyrodactylidua sp. has been documented
in both wild and hatchery situations.
Fishery biologists have noted the incidence of brook
trout parasites qualitatively for many years, but it was
not until the mid 1990s that relative abundance was
recorded for all fish lethally sampled. Brook trout are
now routinely checked for common parasites, includ
ing the external black spot and gill lice, and internal
roundworms and tapeworms. The extent of parasitism
is determined subjectively as ‘none’, ‘low’, ‘moderate’,
or ‘heavy’ (A20). Blackspot was documented in 41%
of the lakes sampled; copepods were documented in
38% of the lakes; roundworms were documented in
25% of the lakes; and tapeworms were documented
in 63% of the lakes. Sample sizes were small, however,
and proportions may change as additional data are col
lected. A21 lists waters where biologists have recorded
the presence and quantity of brook trout parasites.
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North American Trout Parasites
Th is list includes the major phyla (and classes) of
brook trout parasites, with a brief description and
the number of species known to infest brook trout.
• Phylum Protozoa: one-celled animals (36).
• Phylum Platyhelminthes, Class Monogenea:
trematodes that utilize one host and undergo
one kind of reproduction in their life cycle (6).
• Phylum

Platyhelminthes:

Class

Trematoda:

flukes (33).
• Phylum Platyhelminthes, Class Cestoda: tape
worms (22).
• Phylum Nematoda: round worms (27).
• Phylum

Acanthocephala:

thorny-headed

worms (11).
• Phylum Annelida, Class Hirudinea: leeches (3).
• Phylum Arthropoda, Class Crustacea: arthro
pods with segmented bodies and chitinous
exoskeletons (11).

Three Common Parasites
The three most common parasites Maine brook
trout are skin and muscle infestations by black spot
trematodes (Neascus), the gill louse Salmincola
edwardsii, and intestinal tapeworms (Cestodes).
The fish louse is a copepod, a member of the
class Crustacea. Adults are white, visible to the
naked eye, and are typically located on the gills
or fins. Black spot frequently 'peppers7 the skin of
brook trout and is caused by a life stage of the
fluke called metacecariae whose presence under
the fish's skin results in a concentration of black
pigment. Roundworms and tapeworms are found
inside the gut when the fish is cleaned. Flukes,
roundworms, and tapeworms are all types of
parasitic worms that have relatively complicated
life cycles. S. edswardsf\ has a direct life cycle.
Upon hatching from the egg, the free-swimming
copepodid must find a host within a short period or
die. The parasite usually attaches to the gills or fins
of the host. There are four chalimus stages before
the final molt to the adult stage. The female makes
the final attachment to the host and produces two
pair of egg sacs approximately two weeks apart.
The male dies after copulation. It is thought that the
parasite over-winters in the copepodid stage.
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TA B LE 2 .2 0

P a ra site s of M a in e b ro o k trout.

Phylum, Class, Species_________________________ Pathology____________________________Reference
Protozoa
Myxozoa

M yxidium sa/ve/ini

C ystitis, nephritis

Danner 2 0 0 1

Ichthyophthirius m u ltifiliis

Epidermal ulceration

Hoffman 1 9 9 9

Bronchitis

Danner 2 0 0 1

Apophallus brevis (black spot)

Skin and muscle infestations

Hoffman 1 9 9 9

Ctinostomum comp/anatum (yellow grub)

Skin and muscle infestations

Hoffman 1 9 9 9

Gyrodactylidua sp.

G ills, fins (external)

Danner 2 0 0 1

Proteocepha/us p inguis

Intestine

M eyer

Eubothrium so lv e lin i

Pyloric caeca

Danner 2 0 0 1

Diphyllobothrium dendriticum

Viscera

Danner 2 0 0 1

Phylonema ogubernacu/um

Viscera

Danner 2 0 0 2

Exsanguinations

Hoffman 1 9 9 9

Visceral infestations

Hoffman 1 9 9 9

Sa/mincola ed w o rd sii{fish louse)

Bronchitis, epidermal ulceration

Hoffman 1 9 9 9

Argulus o/osoe

Epiderma ulceration

Hoffman 1 9 9 9

Ulceration, exsanguinations

Hoffman 19 9 9

Crytophorida
Chilodonello sa/ve/inus
Platyhelminthes
Trematoda (flukes)

Cestoda (tapeworms)
19 5 4

Annelida
Hirudinea (leeches)

Piscico/o m ilne ri
Nematoda
Nematoda

Hepafico/a bakeri
Arthropoda
Crustacea

Vertebrata
Agnatha

Petromyzon marinus (Ia mp rey)

Because of a copepod epidemic in Pierce Pond (Som
erset Co.) and its tributary ponds, a study was con
ducted from 1994-99 to determine the cause, extent,
and possible remedy (Trial and Bonney 1997). The
ectoparasitic copepod Salmincola edwardsii was en
demic to both wild and hatchery-reared populations of
brook trout within the Pierce Pond complex of six lakes
until the early 1990s when their numbers increased
to epidemic proportions. Before the epidemic, only 9
(5%) of the 187 brook trout sampled from the Pierce
Pond complex over a 30-year period were reported as

carrying copepods.
Previous research has shown that most copepods con
centrate on a few hosts, with most fish harboring few
or no parasites (Poulin et al. 1991). They found 81%
of copepods collected were distributed on the gills,
dorsal fin, or pectoral fins. Heavily infected hosts often
incurred higher mortality rates and lower reproductive
success than did lightly infected or uninfected hosts
(Anderson and May 1978). The number of copepods
acquired was positively correlated with fish size. For
brook trout fry exposed to copepods for the first time,
the number of copepods acquired was inversely related
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(A) Brook trout with black spot disease. (B) Brook trout with mesenteric scarring. (C) Brook trout with tail
rot. Photos by Dr. Russell Danner, M DIFW .
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(A) Philonema cysts on a brook trout stomach. (B) Urinary bladder epithelium infested with multinucleate
Myxidium salvelini plasmodia. (C) Salmincola edwardsii parasite. (D) Hookworm with proboscis par
tially extended. (E) Multiple hookworms infesting the intestinal epithelium. Photos by Dr. Russell Danner,
M DIFW .
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to the time spent motionless; in other words, the more
active the fish, the more likely it was to acquire parasites.
Furthermore, prior infection increases the probability
that a fish will acquire additional copepods during a
subsequent exposure (Poulin etal. 1991). We theorized
that, if wild brook trout use their energy more efficiently
than do hatchery-reared trout, they would be likely to
spend more time motionless, and therefore would be
less susceptible to copepod infestation.
The epidemic at Pierce Pond coincided with increased
brook trout biomass resulting from higher stocking
densities, more restrictive harvest regulations, and a
higher voluntary release rate of brook trout by anglers.
Parasite load was documented from 1994-96 by count
ing the number of parasites on brook trout sampled
throughout the fishing season, from ice-out (usually
the first week of May) to September 30. Wild brook
trout from Pierce Pond carried an average of 28 copepod parasites. Larger, older (age IV+ and greater) fish
carried the highest number of parasites, with a higher
proportion of their body load on the gills than smaller
fish. Wild fish from smaller ponds in the Pierce Pond
drainage carried fewer parasites than stocked fish of the
same ages. Stocking of the ponds whose outlets drained
into Pierce Pond was suspended to reduce brook trout
densities and to break the life cycle of the parasite.
Results of the Pierce Pond study were comparable to
those of Poulin et al. (1991) in that only a few fish
had extremely high parasite loads, while most carried
few parasites. The average seasonal parasite load was
similar in May and June and lowest in August. Parasite
loads varied in July, and did not decrease in September.
These results are at odds with published reports of low
numbers of adult parasites in the spring followed by
gradual increases over the summer and a decline in the
fall (Friend 1941, Shields and Tidd 1968). The copepod epidemic at Pierce Pond declined in the 1990s,
coinciding with lower numbers of brook trout in the
lake system.
Rupp and Meyer (1954) investigated mortality of brook
trout resulting from leech parasitism at Quimby Pond,
Franklin Co., where trout concentrate at springs dur
ing periods of critically warm water temperatures. The
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authors observed parasitism of brook trout by Macrobdella decora and Haemopis grandis. Once attacked,
brook trout immediately tried to dislodge the leeches by
scraping against objects. Although they were frequently
successful, they were attacked repeatedly, “presum
ably. . .until the fish became exhausted and submitted.
The congregated trout showed no inclination to leave
the spring hole despite their continual harassment.”
The authors attributed the death of several fish to leech
parasitism, noting an abundance of wounds and the
presence of leeches attached to the gill arches, isthmus,
and fin bases. One M. decora had rasped through the
body wall and into the ventral aorta. They observed
that leeches preferred larger fish (1-2 pounds) though
small trout were also attacked. Sportsmen had placed
brush over the spring by to reduce avian predation and
poaching, yet this apparently created ideal habitat for
the leeches. The brush was replaced with a woven-wire
screen, but evaluation of its effectiveness in reducing
the leech population was stymied by a return of cooler
water temperatures that allowed the trout to leave the
spring.
Five bacterial brook trout diseases have been reported in
Maine (Table 2.21). Of these, all but Columnaris have
been identified in hatchery culture conditions. Colum
naris is rarely found in wild populations. Furunculosis
is present in the wild and has occurred in hatcheries in
the past. Two additional brook trout diseases—enteric
redmouth disease (Yersinia ruckerii) and bacterial coldwater disease (Flavobacterium psychrophilum)—have not
been identified in Maine (Plumb 1999).
Very little research has been done on fungi affecting
brook trout in Maine. Biologists have identified two
opportunistic fungal infections in stressed adult hatch
ery fish after fall spawning, and hatcheries treat these
infections by adding salt to the water. Hatcheries use
formalin to treat fungal infections of incubating brook
trout eggs. Anglers occasionally catch wild fish with a
cotton-like ball of slime attached to a fin or necrotic
tissue. Although these fungal infections are unsightly,
they are uncommon and are not contagious.
The viral diseases present in Maine’s brook trout have
been identified in hatchery culture conditions. Infec-
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TA B LE 2 .2 1

D ise a se s of M a in e b ro o k trout.

Disease

Pathogen/Cause

Pathology

Reference

Bacterial
Furunculosis'

Aeromonas sa/moncida

Septicemia

Danner 2 0 0 1

Co um naris/Bacterial

F/avobacterium co/umnare

G ill necrosis/septicem ia

Danner 2 0 0 1

Bacterial G ill Disease

Aeromonas hydrop h iHa

Bronchitis

Danner 2 0 0 1

Bacterial G ill Disease

Lactobacillus sp.

Bronchitis

Danner 2 0 0 1

Bacterial Kidney D ise a se 1

Renibacterium salmoninarum

Granulomatous nephritis

Danner 2 0 0 1

Sapro leg nia sp.

Epidermal ulceration

Stoskoph 1 9 9 4

G ill Disease

Fungal
Dermatomycosis

and necrosis
Egg mycosis

Saprolegnia parasitica

C horion infection

Stoskoph 1 9 9 4 ;
Piper 1 9 8 7

Viral
Infectious Pancreatic
N e c ro sis
None

Pancreatic failure

Danner 2 0 0 1

Toga virus

None

Bouchard2

G a s supersaturation

Emboli in vasculature

Piper 1 9 8 7

Acid rain and soft water;

G ill and reproductive

Danner 2 0 0 1 ;

Infectious Pancreatic
N e c ro sis virus

Environmental
G a s bubble disease
Heavy metal poisoning

Brocksen et al. 19 9 2

industrial pollution
Blue sac

Poor water quality

Ascites

Piper 1 9 8 7

Canniba ism

Territorial aggression

Bite trauma

Danner 2 0 0 1

Hooking mortality

Angling

Hemorrhage, stress,

Danner 2 0 0 1

exhaustion
'M aine Dept, of Inland Fisheries & W ild life health regulations require that the detection of these diseases be reported to the Commissioner
Pe rsona l communication, D. Bouchard, Microtechnologies, Inc. Richmond, M E .

tious pancreatic necrosis (1PN) has also been identi
fied in the wild. Brook trout brought into the Phillips
Hatchery have been checked for IPN since 1965. The
hatchery and its water supply were reclaimed with
rotenone to remove potential IPN carriers. The IPN
virus was found in the Dry Mill hatchery in the 1960s.
(Locke, 1969). Three additional viral diseases of brook
trout have not been identified in Maine: infectious
hematopoetic necrosis, infectious salmon anemia, and
viral hemorrhagic syndrome.
Surrounding environmental conditions cause a variety
of environmental diseases. All of these except hooking
mortality have been identified in hatcheries, and that

only because of the vigilance of the staff. Heavy metal
poisoning has been identified in wild fish populations.
Hooking mortality is addressed in Chapter 4.
To date, thorough necropsies (examination for diseases
and parasites) have been conducted on brook trout from
only a few waters. Wild brook trout from Branch Brook,
Cupsuptic Pond, Parmachenee Lake, and Round Pond
were examined for pathogens, but all tested negative for
pathogens of regulatory concern. The primary intent
of these investigations, in addition to documenting the
statewide abundance and distribution of fish diseases,
is to test for the presence of pathogens whose introduc-

C H A P TER TH R E E

Conserving Maine’s Brook Trout
T h r ea ts

to

warmed by sunlight. Forest clearing, drainage, and
cultivation reduced summer stream flow. Forests and
wetlands act as sponges, retaining rainfall and releas
ing it gradually. Agricultural land, in contrast, allows
greater runoff during periods of floods, followed by
periods of low stream flow (Hamilton 1964).

M a in e B ro o k T r o u t

Brook trout abundance has declined since Maine was
settled by Europeans, primarily because of habitat deg
radation resulting from land clearing and dam construc
tion. Currently, the gravest threat to Maine’s brook
trout populations is the unauthorized introduction of
competing fish species, though the long-term effects of
global warming and atmospheric-borne pollution can
not be ignored. Nonetheless, Maine still has the greatest
reserve of brook trout in the northeastern United States.
Preservation of this resource will require minimizing
additional loss of habitat, restoring degraded habitat,
protecting water quality, preventing the introduction
of competing fish species, and protecting wild popula
tions from overharvest.

Maine environmental historian David C. Smith (1988)
confirmed the situation on a local level, noting that “as
trees were cut and land opened for cultivation, stream
flow in the area was affected almost immediately, and
as a result, about twenty years after settlement, farm
diarists often complained of freshets and flooding in
both fall and spring.” This problem apparently was not
limited to the coastal plain, but occurred wherever land
was settled. The town of Industry is located in hilly
terrain north of Farmington in western Maine. Accord
ing to historian William Hatch (1893), “As the town
became more thickly settled, large tracts of forest were
cut away, admitting the sun’s rays and causing much of
the surface-water to pass off by evaporation.” Although
there was no inventory of brook trout in these areas, it
is likely that aquatic habitat was degraded, resulting in
reductions in their distribution and abundance.

H a b ita t D e g ra d a tio n

Degradation of fisheries habitat began with the earliest
European settlements and associated land use changes.
Early Maine settlement occurred along the coast and
gradually spread inland along the major rivers to large
portions of the coast, Penobscot Valley, and the Aroos
took plains. Much of the settlement was agrarian and
involved the clearing of forests for agricultural pur
poses. Fires and widespread erosion accompanied land
clearing, which was most extensive in the years from
1780-1810. Forest fires were more frequent and severe
in cutover areas than in standing forests. A fire in 1803
extended for some 60 miles from the Penobscot River
to just south of current-day Baxter State Park. Logging
also exacerbated the disastrous 1825 Great Fire that
began in the Piscataquis Valley near Moosehead Lake
and burned all the way to the Penobscot River, destroy
ing an estimated 829,000 acres (Carpenter 1998).

Settlement was limited in the mountainous portions
of Maine, because agriculture in Maine becomes in
creasingly poor at altitudes above 600 feet. Nonethe
less, habitat degradation also occurred in the uplands
because of timber harvesting. The volume of timber
harvested before the advent of mechanization was light,
largely confined to winter when the ground was fro
zen, and therefore had less impact on fisheries habitat.
However, water transport of timber to mills severely
affected streams and rivers.

With less vegetation to hold back water, floods and
freshets became more commonplace in logged water
sheds. Streams were choked with silt and ashes and

Flooding may cause or worsen the degradation of physi
cal habitat in streams. Under normal conditions, flood
ing is a natural and desirable process because dispersal
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of high flows onto floodplains temporarily reduces
water’s energy, allowing runoff to occur gradually and
less destructively. However, land use changes frequently
alter natural flow regimes, resulting in flow volumes
in excess of that which streams can carry. As a result,
streams become destabilized, which causes changes
in width, depth, sinuosity, and capacity for sediment
transport. Rapid changes in stream morphology often
drastically affect brook trout habitat, and these changes
are most dramatic during floods. Clear cutting may ex
acerbate flooding. Verry etal. (1983) found that spring
runoff peaks from snow melt were increased twofold to
threefold following clear cutting, and that these changes
may last up to 15 years in eastern forests. During this
period, rivers frequently become destabilized as they
adjust to increased flows.
No research specific to the effects of flooding on fish
populations has been conducted in Maine. Elwood
and Waters (1969), working in Minnesota, found
that floods nearly eliminated brook trout year classes
through destruction of eggs and fry. Standing crops of
older fish were reduced due to a decrease in the stream’s
carrying capacity after sand and debris filled pools and
blanketed riffle areas. In Virginia, Smith and Atkin
son (1999) found that brook trout populations were
eliminated or greatly depressed by debris flows—which
resulted in log jams and rock and boulder deposits—but
were less affected by floodwaters that did not contain
debris. In both cases, however, brook trout numbers
rebounded within a few years because of immigration
and recruitment. Debris dams are commonly noted
during western Maine stream surveys, suggesting that
brook trout abundance may be influenced by debris
flows. The presence of shifting gravel bars on some
Maine streams raises the possibility that brook trout
eggs deposited during fall spawning die because of
entombment or exposure during periods of high flow
that result in sediment movement.
Floods also damage invertebrate populations, reduc
ing the food supply for fish and causing an apparent
decrease in trout growth rates. Following a severe flood
in a Minnesota stream, it took a brook trout popula
tion four to five years to recover, in terms of standing
crop, growth, and production rates (Hanson and Wa

ters 1974). The flooding, which occurred during the
late winter and early spring, apparently inflicted heavy
mortality upon the eggs and fry, nearly eliminating
the year class. Although there was no initial mortality
between yearling and older fish, they suffered delayed
mortality because of habitat loss.
Hoopes (1975) documented similar results of flooding
for a Pennsylvania stream, where flooding resulted in
the destruction of nearly all young-of-the-year brook
trout. Older fish were also affected, but less dramati
cally than young-of-the-year fish. The standing crop of
brook trout was reduced from 23.6 lb/acre pre-flood
to 19.5 lb/acre post-flood. The author reported that,
of the surviving trout, only 28% moved out of the sec
tion of origin, and none moved more than 4,003 feet.
These studies are relevant to Maine because many of
our rivers are ‘flashy’ (have extreme high and low flows)
and are destabilized, as evidenced by excessive erosion
and sediment transport and the cutting of new chan
nels. Brook trout abundance is likely reduced under
such circumstances.
Stream sedimentation is detrimental to aquatic life,
but it is normally associated with spring runoff and
is therefore of short duration. However, logging and
related activities, including road building and slash
removal from streams, often result in above-normal
sediment loads. The effects of sedimentation depend
on the amount of silt that settles to the bottom, which
in turn depends on the carrying capacity of the river
and/or the amount of sediment added (Rosenberg and
Snow 1975). Although prolonged exposure is harmful,
adult fishes can briefly withstand high concentrations
of suspended sediments. However, sedimentation can
result in reduced egg and alevin survival and loss of
shelter (Cordone and Kelley 1961). Settled sediments
can reduce dissolved oxygen (Brunskill etal. 1975) and
can alter the permeability of streambed gravel, adversely
affecting salmonid development (Moring 1982). Brook
trout populations and habitat quality were reduced
in a Michigan stream after the bedload of sediments
increased (Alexander and Hansen 1986). Studies also
show that the benthic fauna (invertebrates that live
on the stream bottom) normally associated with trout
streams have been replaced with pollution-tolerant

Chapter 3: Conserving M aine's Brook Trout

organisms such as tube-building Chironomidae and
worms in streams within logged watersheds (Newbold
etal. 1980, Duncan and Brusven 1985).
Taylor (1989) evaluated the effect of controlled
sediment additions on macroinvertebrates and water
quality on four streams in Hancock County, Maine.
These experiments caused an increase in suspended
solids, settleable solids, and turbidity. About 92% of
the added soil settled to the streambed within 33 feet.
Soil addition resulted in increased drift of chironomid
and simuliid larvae during and after each experiment.
Settled sediment, rather than turbidity or suspended
solids, was the most important factor determining the
duration of macroinvertebrate drift and the extent of
benthic community change.
Bulldozing of streams to facilitate pulp-cutting opera
tions became widespread after World War II (Warner
1956). In the Aroostook River drainage, this practice
began around 1950 “when virtually the entire lengths
of two brooks in the Mooseleuk watershed were bull
dozed.” Warner noted that stream bulldozing resulted
in increased water temperature, loss of pools and cover,
loss of aquatic insect populations, loss of spawning
habitat, and accelerated rates of runoff.
Dams

Some of the earliest dams were built to augment the
transport of logs to sawmills. Near populated areas,
dams were more likely to be built as power sources for
sawmills and gristmills. By 1820, there were 746 saw
mills in Maine. Twenty years later, that number had
risen to 1,381. In 1991, the Great Northern Nekoosa
Corporation recorded the number of log-driving dams
constructed on the West Branch of the Penobscot River
drainage during the 19th and 20th centuries. From
1840 to 1935, 137 dams were constructed on streams.
The Kennebec Log Driving company began log driving
in 1835, when it provided wood to 63 sawmills, and
continued driving for the next 141 years until 1976,
the year of the last log drive in Maine. The state en
couraged the building of sawmills on the frontier by
granting land to those who would erect them (Verry
and Dolloff 2000).
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In 1987, The Maine Office of Energy Resources com
piled a comprehensive statewide list of 1,576 existing
and former dams in Maine. This list was compiled
from several sources, though it was not all-inclusive.
O f these, 679 were licensed by the Department of
Environmental Protection to regulate water levels and
104 were licensed by the Federal Energy Regulatory
Commission (FERC) as storage and power-generating
dams. An additional 31 dams generate power but are
exempt from FERC licensing.
Log driving dams generally created ponds into which
timber was stored until water volume was sufficient
for a release; stored wood was then sent cascading
downstream. Streams were frequently straightened
and cleared of obstacles to facilitate log movement.
The logging industry sought authorization from the
Maine legislature to build the desired “improvement”
for log passage and to receive compensation for the
work— usually in the form of a toll on the logs that
passed over the aid to driving (Wood 1935). For ex
ample, the Dead River Company was chartered in 1835
to “clear Dead River of obstructions...and may for that
purpose break jambs [sic], blast and split rocks, remove
logs, gravel-beds...and may erect, build and keep in
repair guide booms and side dams...”
Driving dams frequently blocked fish passage while
they were maintained and long afterward until they
deteriorated. On small brooks and pond outlets, driv
ing dams were constructed of log cribwork with a gate
in the center for the release of water as needed. These
small dams were built “on nearly every drivable stream”
(Smith 1972). Beyond leakage, it is unlikely that much
thought was given to providing flow below these dams
while water was being “caught” and held, so dewatering
was often a problem downstream. In addition to ensur
ing an adequate flow of water for log drives, dams also
ameliorated the extremes in flow resulting, ironically,
from cutting within the drainage (Carpenter 1998). The
movement of logs destroyed fisheries habitat by creat
ing less diverse channels, destroying pools, and creating
wide, shallow streambeds. Waste slabs and sawdust were
discarded into the waterways; this material accumulated
on bars, narrowed the channels, smothered spawning
areas, and killed fish (Coolidge 1963).
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A survey of man-made obstructions and logging prac
tices in northern Maine (Table 3.1) indicated that log
driving dams were generally located on the smaller
brooks and streams, most of which probably contained
brook trout populations (Bond and DeRoche 1950).
At the time of the survey, they were used for driving
pulpwood and not for long logs as in past years. The
authors cited the following difficulties that these bar
riers presented to fish migration:
• Leaking dam or sluiceways that allowed the entire
flow to filter through the timbers, thus preventing
both upstream and downstream migration.
• The drop from the sluice bed to the tail water was
too great to allow fish to jump upstream.
• Sluice gates clogged with debris that restricted
upstream and downstream movement.
• When abandoned dams decayed, they fell into the
streams and blocked fish movement.
Bond and DeRoche also documented the presence of
several fish screens installed by private interests. Al
though they made no recommendations at the time,
subsequent Fishery Division policy has recommended
their removal in most cases because they block fish mi
gration, particularly to spawning and nursery area.
Of the 167 dams surveyed in 1950, 117 (70%) blocked
upstream fish passage and 58 (35%) blocked both up
stream and downstream passage. However, fully 94
(56%) were inoperable at that time and virtually all
log-driving dams have continued to deteriorate dur
ing the latter half of the 20th century. Log driving was
completely abandoned in Maine by 1976 and most of
the log driving dams are in disrepair or have completely
deteriorated.
G e nera l Po llu tio n

Pollution was common in Maine’s waterways from early
settlement until implementation of the Clean Water
Act that was enacted by Congress in 1972. The Clean
Water Act’s goals were to eliminate the discharge ol
pollutants into the nation’s waters and to achieve water
quality conditions that are fishable and swimmable.
A survey published before 1955 by the New EnglandNew York Inter-Agency Committee on pollution in

TA B LE 3.1

Results of a 1 9 5 0 man-made obstruction

survey in Aroostook, Franklin, Penobscot, and Pisca
taquis counties.

Construction and Use

Number

Log crib
Logging

131

W a te r storage

10

Saw m i

2

Unknown

2

Power

1

W a te r diversion

1

Log crib and concrete
Saw m ill
W a te r storage

1
2

Log crib and hardware cloth
Fish screen

2

Log crib and steel bars
Logging and fish screen

1

Under construction
Fish screen

1

Tim ber and stee
Fish screen

1

Logs and wood slats
Fish screen

1

Concrete
W a te r storage

9

Logging

2

Logging and water storage

2

Power

1

Unknown

1

Saw m il

1

W a te r diversion

1

Concrete and steel
Logging and water storage

1

the Penobscot River basin listed 66 sources of pollu
tion, including 51 sources of domestic sewage and 15
major industrial effluent sources (Cutting 1959). Of
the domestic waste sources, which included effluents
from small industries within the towns, only one had
satisfactory treatment. Domestic wastes from a popula
tion of about 77,000 people entered the waters of the
drainage. The sources of industrial pollution included
sawmills, woolen mills, slaughterhouses, shoe factories,
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shoddy mills, tanneries, a meat packing plant, bot
tling plants, dairies, and pulp and paper mills. O f the
industrial effluents, there was treatment at only two
tanneries where some settleable solids were removed.
About 95% of the industrial pollution was attribut
able to the pulp and paper industry. Pollution was
concentrated in the main stem of the Penobscot and
its major tributaries, including the Piscataquis, Sebec,
Pleasant, the West Branch of the Mattawamkeag, and
some smaller tributaries including Fish Stream, Marsh
Stream, and Kenduskeag Stream. Sawdust pollution
was common with the construction of sawmills during
the 19th century and was still occurring on the main
stem of the Penobscot and on several tributaries at the
time of Cutting’s report. It was noted that the smaller
tributaries, for the most part, were not polluted.
The extent of pollution reported by Cutting was typical
of Maine’s large river systems, in that the main stems
and major tributaries bore the brunt of the pollution.
Brook trout may have been less affected by pollution
than other fish because they were widespread in headwa
ter streams, which were not as polluted as larger rivers.
It is likely that brook trout occupied the main stem
of Maine’s larger rivers before European settlement.
However, mainstem reaches were quickly degraded by
the construction of dams, by warming resulting from
land clearing, and by the introduction of competing
fish species. Even after much of the cultural pollution
was removed from some of Maine’s large rivers in the
late 20th century, these reaches were often only season
ally suitable for brook trout.
In the 1970s, researchers became aware of a more
insidious form of pollution. Fish samples collected
in conjunction with the proposed Dickey-Lincoln
School dam on the Allagash River contained unex
pectedly high levels of mercury, eventually traced to
atmospheric deposition (Houtman 1998). Subsequent
statewide sampling showed that mercury concentra
tions in brook trout averaged 0.26 ppm. This level is
less than that for other fish species, presumably because
of the brook trout’s relatively short life span and varied
diet, but it still exceeds the EPA’s action level (the level
of risk that might warrant a consumption advisory)
of 0.18 ppm. In the year 2000, the Maine Bureau of
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Mercury Fish Consumption Advisory
A mercury contamination advisory was issued in
1 9 9 4 and has been included in the Maine fish
ing regulation booklet since 1996. Th is advisory
was for all lakes and ponds statewide, and recom
mended an annual limit of fish meals varying from
0 to 2 2. The actual number of recommended meals
varied with vulnerability of the individual (based
on age and pregnancy) and the age of the fish
eaten. All lacustrine brook trout are included in this
advisory. A survey conducted in 1 9 9 4 revealed
that 76% of resident and 33% of nonresident an
glers were aware of the advisory (MacDonald et
at. 1 9 96). Twenty-three percent of anglers did not
eat all of the fish (all species) they caught in 1 9 9 4
because of concern for mercury contamination.
The mercury advisory does not appear to have de
terred anglers from fishing, as only 1 1% of those
who knew of the advisory claimed they would have
fished more days in the absence of the advisory. An
updated advisory by the Bureau of Health, Depart
ment of Human Services, was posted in 2 0 0 0 . Th is
advisory suggested a limit of one meal per week
of brook trout and landlocked salmon except one
meal per month for pregnant and nursing women,
women who may be pregnant, and children under
the age of eight.

Health, Department of Human Services, issued a fish
consumption advisory (textbox).
Spring yearling brook trout were tested at two MDIFW
hatcheries in 1996 in response to public inquiries as to
mercury concentrations in hatchery-reared fish. Tests
indicated that the fish contained mercury concentra
tions of 0.02 and 0.03 ppm at the Dry Mills and
Enfield hatcheries respectively; fall yearlings tested at
Dry mills contained mercury concentrations of 0.03
ppm. The levels detected were well below the action
level of 0.18 ppm.
An extensive examination of mercury levels in Maine
fish was conducted by Stafford (1997). Fish were
sampled from 120 randomly selected lakes. Large,
long-lived non-salmonid fish species— such as chain
pickerel and largemouth bass— had the highest con
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centration of mercury. Brook trout and yellow perch
had the lowest bodily concentrations of mercury. Wild
brook trout, which tended to be older fish, haci higher
levels of mercury than did stocked trout.
The earliest fish consumption advisory included in the
Maine fishing regulation booklet was in 1990. This
advisory, which was for dioxin (TCDD), included the
main stems of the Androscoggin, Kennebec, Penobscot,
and Presumpscot Rivers. Additional fish consumption
advisories were also posted on individual Maine waters
that had high levels of PCBs, dioxins, or DDT. As of
2000, this list contained 12 brooks, streams, and riv
ers (some with tributaries) and two ponds statewide.
Advisories ranged from recommended limits ranging
from no meals to 24 meals per year. Many of these wa
ters were main-stem rivers that provided only seasonal
brook trout habitat.
Acid Precipitation

The acidity, or pH value, of Maine’s waters has his
torically been suitable for brook trout and other fish
species. However, there was concern about the pos
sibility of substantial declines in pH values in Maine
after this phenomenon occurred in several surround
ing states and provinces. The pH value is a measure
of water’s acidity or alkalinity. Values less than 7 are
acidic, a value of 7 is neutral, and values greater than
7 are alkaline, or basic. Pure water has a pH of 7.0 but
rain is slightly acidic because carbon dioxide dissolves
into it, resulting in a pH of about 5.5. Aquatic insects
and fish species have a narrow range of pH prefer
ences, and values outside of this range can affect fish
health, including direct physical damage to gills, eyes,
and skin. It may also cause stress and increase mucus
production. Fish eggs are more sensitive to low pH
values than are adult fish.

As of the year 2000, the most acidic rain falling in the
U.S. had a pH of about 4.3 (EPA 2002). Maine’s loca
tion downwind from the major industrialized region
of the United States results in precipitation estimated
to be two to four times more acidic than the pre-Industrial average, largely due to excess concentrations of
sulfate and nitrate (Kahl and Scott 1994). The range
in mean annual precipitation pH is 4.4 to 4.7, south

to north. In the fall of 1984, the U.S. Environmental
Protection Agency (USEPA) conducted the Eastern
Lake Survey in areas sensitive to acid precipitation,
from which they estimated that 8-21 of Maine’s 2,000
Great Ponds were acidic.
Because none of the lakes sampled by the USEPA were
high elevation, and because high elevation lakes were
thought to be most vulnerable to the effects of acidic
deposition, the Maine DEP sampled 90 lakes at least
one acre in size and above 1,950 feet in elevation. The
High Elevation Lake Monitoring (HELM) project was
conducted from 1986-1989, and results showed that
high elevation ponds had a mean pH of 5.73 compared
to 6.90 for the Eastern Lake Survey waters (waters of
all elevations). Thirteen percent of the HELM lakes
were acidic, compared to 1.7 % of the Eastern Lake
Survey waters. The HELM lakes had a lower acid neu
tralizing capacity, higher sulfate concentrations, and
showed more influence from acidic precipitation than
the Eastern Lake Survey waters. However, the authors
stress that the available data are inadequate to deter
mine whether there has been any impact from acidic
precipitation on the fisheries within the sampled lakes.
In their words, “Acidic deposition cannot be directly
implicated in fisheries status”. Furthermore, the number
of chronically acidic lakes in Maine is small. Of nearly
1,000 lakes sampled, only 18 waters at least 10 acres
in size were determined to be acidic; four of these were
HELM lakes. Of the waters at least one acre in size, 58
were acidic; 12 of these were HELM lakes. The authors
estimated that fewer than 150 lakes, or 2.5%, were
acidic, excluding naturally acid bog ponds. The authors
recommended that the lakes continue to be monitored
not only for acidity, but also for mercury.
Sp ruce Bu d w o rm S p ra y in g

Larval stages of the spruce budworm (Choristoneura
fumiferana) feed primarily on buds and early shoots
of balsam fir and white spruce foliage. The most re
cent spruce budworm epidemic, which extended from
1970-1985, was the third of the 20th century in Maine.
Previous outbreaks had occurred in the 1910s and the
1940s (Irland etal. 1988). Spruce budworm outbreaks
are considered a natural event, associated with the ma
turing and regeneration of spruce-fir forests, and likely
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History of Spruce Budworm Control
Timpano (1979) summarized evaluations of spruce budworm spraying on Maine fisheries populations:
D D T was the first pesticide used aerially in Maine against spruce budworm. A total of 1 ,2 2 2 ,0 0 0 acres of
Maine's forests were sprayed aerially from 1 9 5 4 until its use was banned in Maine in 1 9 6 7 — it was banned
nationally in 1 9 7 0 . Evaluation o ffish populations in northern Maine streams indicated a reduction in numbers
following spray applications because of both immediate and delayed mortality. Additional work indicated
that populations returned to normal about three years post spraying and that, if spraying applications were
repeated, recovery was correspondingly delayed.
After D D T was banned, less environmentally destructive insecticides were applied. Fenitrothion (AccothionR)
was applied to 2 1 0 ,0 0 0 acres of Maine woodland in 1 970. Studies indicated no immediate fish mortality;
however, residue analysis indicated that the insecticide accumulated in the fish. Fenitrothion also caused
mortality of aquatic insects, the prim ary food source of trout in streams.
From 1 97 2 to 1 9 7 4 , 1 ,4 0 0 ,0 0 0 acres of forest were treated with mexacarbate. N o formal evaluations of this
spraying were conducted, but checks on two streams yielded no immediate brook trout mortality.
In 1 9 7 5 , three chemicals — carbaryl (SevinR), fenitrothion (SumithionR), and mexacarbate (ZectranR)—were
used to treat more than 2 ,2 5 0 ,0 0 0 acres of forestland. In addition, tests were made with fenitrothion. Also,
trichlorfon (DyloxR), and aminocarb (MatacilR) were used for the first time in Maine. These test insecticides and
two of the operational chemicals, carbaryl and fenitrothion, were monitored by the U .S . Fish and W ild life
Service, assisted by Maine Department of Inland Fisheries and W ild life biologists, for effects on fish. The
organophosphorus and carbamate families of insecticides caused a reduction in acetyl-cholinesterase (ACHE)
levels. A C H E is an enzyme necessary fo r nerve conduction. A t higher dosage levels and length of exposure,
A C H E reduction can result in fish death.
In 1 9 7 6 , carbaryl (SevinR) was used on nearly 3 ,5 0 0 ,0 0 0 acres of Maine woodland. The Cooperative Fishery
Research Unit and M igratory Fish Research Institute of the University of Maine at O rono conducted monitoring
throughout the season. In addition to the evaluation techniques used previously, the impact of this chemical on
aquatic insect populations was evaluated. Results indicated that SevinR caused no detectably significant harm
to the salmonids and macroinvertebrates in the streams examined. However, subsequent studies indicate that
certain groups of insects are slow to recover from initial depressions.
In 1 9 7 7 , monitoring efforts were concentrated on trichlorfon (DyloxR) and its effects on warmwater fish; and
on acephate (OrtheneR), a new chemical with reputedly low impact on the aquatic environment. Monitoring
of OrtheneR was fo r effects on salmon, brook trout, smelts, and their forage species, insects and plankton.
These studies were conducted at Moosehead Lake and its tributaries under a contract funded by the U .S. Fish
and W ild life Service. Results indicated that gross effects of spraying were temporary. There was no observed
reduction in trout and salmon growth, nor was there a decline in the aquatic insect population. Comparisons
with other spruce budworm insecticides showed acephate to be the least harmful to the aquatic community.
Research was directed at SevinR again in 1 9 7 8 and 1 9 7 9 due to a change in the application formula, which
consisted of two lower dosage applications about a week apart rather than one single, heavier application.
Additional research was also warranted because SevinR was the most widely used insecticide and had the
most demonstrable harmful effects on the aquatic environment.
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have been occurring since early post-glacial times.

The primary effects of the budworm outbreaks on
brook trout were the insecticide spraying programs
used to suppress them (textbox), and the timber salvage
operations of dead spruce and hr that resulted from
the infestation. The first evaluation of DDT spray
ing (Warner and Fenderson 1962) determined effects
on fish abundance, trout food, and trout growth in
northern Aroostook County, Maine from 1958-1960.
Populations of brook trout, suckers, minnows, sculpins,
and sticklebacks were reduced considerably because
of D D T spraying. All analyzed hsh from the spray
area contained DD F. Aquatic insect abundance also
declined, prompting trout to feed on snails and ter
restrial insects instead. Following spraying, surviving
trout exhibited increasing growth rates attributed to
mortality-induced reductions in density.
Over time, suppression efforts have shifted from gen
eral, persistent pesticides to those that break down
quickly and target specific pests. Another strategy for
protecting non-target species was the use of a relatively
benign pesticide, such as OrtheneR, over headwaters to
provide refuges for fishes and insects that could later
repopulate downstream reaches that were sprayed with
more damaging (but more economical) insecticides
such as SevinR.
Biological control agents such as Bacillus thuringiensis
(Bt) show potential for limited applications in sensitive
areas. Chemical regulators of insect growth processes
have also been tested. To date, most of the experimental
compounds have shown inconsistent results or prohibi
tive cost for widespread application. Alternative forestry
management practices, intended to make stands less
vulnerable to spruce budworm epidemics, are being
investigated and implemented.
By the early 1980s, the budworm outbreak had es
sentially run its course, and forest management efforts
turned from spraying to salvaging hr and spruce that
had succumbed to the epidemic. Fisheries biologists
played a role in the salvage operation by assessing the
extent to which dead and dying riparian trees could be
removed without compromising fisheries resources.

N o n -N a tiv e Fish

Competition for food, breeding sites, and living space is
intense in aquatic environments, and when new species
become established, the abundance of existing species
may be reduced. Brook trout compete poorly against
warmwater hsh species. The introduction of exotic hsh
to Maine began long before hsheries inventories had
been conducted, so in many cases the extent of these
introductions is not known. In general, the original
distribution of many warmwater hsh species was lim
ited to the coastal drainages (Walker 1983). Inland
lakes and ponds were dominated by salmonid species,
especially brook trout. Perch and chain pickerel were
spread to inland waters as food source for new settle
ments. Chain pickerel were introduced into new waters
as a food source in conjunction with the establishment
of logging camps. Beginning in the late 1800s, smallmouth and largemouth bass were imported to Maine,
where their range is still expanding. Five additional
hsh species were introduced to Maine between 1977
and 1983 (Table 3.2).
The introduction of non-native hsh species is probably
the greatest threat faced by Maine’s brook trout. Once
species are introduced, frequently little can be done
to eliminate them. Warmwater hsh species are usually
very fecund, producing great numbers of offspring in a
short period. Many are aggressive and can out-compete
brook trout for space and food. Once introduced to a
water body, they migrate downstream and upstream
at will until they reach an impassable barrier. This fact
has been used by the Fisheries Division to restrict their
movement after illegal introductions were made. Under
certain conditions, a barrier dam can be built to cre
ate an impassable barrier to unwanted species (A22).
Barrier dams are seldom constructed because an ideal
site is required for these dams to be effective, and be
cause they require periodic upkeep or replacement.
Nonetheless, their construction has been successful in
blocking hsh migration in some instances. MDIFW
has also responded to the threat of invasive hsh by
educating anglers about the harmful effects of illegal
introductions, by offering rewards for the conviction of
violators, and by encouraging the imposition of greater
penalties for those convicted of illegally stocking hsh.
Legislation passed in 2003 made it a criminal violation
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TA BLE 3 .2

Non-native freshwater fish species in M aine.

Family and Species__________________________________________ O rig in ________
Herring: Clupeidae
Landlocked alew ife (A/osapseudoharengus)

N orth America

Trout and Salmon: Salmonidae
Brow n trout [Salm o trutta)

Europe

Rainbow trout [Salm ogairdnert)

N orth America

Pike: Esocidae
M uskellunge [Eso x masquinong}]

N orth America

Northern pike [Eso x /ucius)

N orth America

Minnow: Cyprinidae
Common carp [C yprinus carpio)

Europe

Emerald shiner [N o tro p is atherinoides)

N orth America

G old fish [C arassius auratus)

Europe

Ide [Leuciscus id us)

Europe

Rudd [Scardinius erythrophthalmub]

Europe

S i Ive ry mi n now (Hybognathus nucha/is)

N orth America

Spottail shiner [N o tro p is hudsoius)

N orth America

Sunfish: Centrarchidae
Black era ppie [Pomoxis nigromacu/atus)

N orth America

Largemouth bass [M icropterus sa/moides)

N orth America

Sm all mouth bass [M icropterus do/omieu)

to possess live fish for stocking, breeding and advertis
ing purposes without a permit, as well as to introduce
fish into inland waters without a permit.
Clim ate C h a ng e 1

Climate change is a grave threat to Maine brook trout
fisheries. Global climate models predict a 2.5-10.4°F
warming of global average air temperatures by 2100
(IPCC 2001). New England climate models predict
similar increases (NERA 2001). Winter and early spring
temperatures are expected to warm the most; already
in the last century, wintertime temperatures rose an
average of 1.5°F in New England (NERA 2001), and
the rate of warming appears to be accelerating.
In streams, the distribution and abundance of brook
trout will decline as water temperatures increase, espe
cially in waters whose temperatures already approach
the brook trout’s upper thermal preference (Meisner
1990, Schuter and Post 1990, Eaton and Scheller
'Th is section is contributed by Ethan Nedeau.
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1996). Studying streams in
Japan, Nakano et al. (1996)
predict a 28%, 67%, 80%, and
90% range reduction of Dolly
Varden trout (closely related
to our brook trout) for a 1.8,
3.6, 5.4, and 7.2°F increase
in mean stream temperatures,
respectively. Many streams in
southern and central Maine
are likely to lose brook trout
populations— especially those
streams affected by poor landuse practices, water regulation,
and urbanization. Coldwater
refuges will become more im
portant, but fish crowded into
such areas may suffer from
physiological and competitive
stress, and be more vulnerable
to diseases and predation.

Lake and pond brook trout fish
eries may also be affected. Iceout dates in New England have
become significantly earlier throughout New England
(Fiodgkins et al. 2002), and coupled with later freeze
dates in the fall, average ice duration has declined by
over a month in some areas in New England. Warmer
lake temperatures mean that lakes may stratify sooner
and stay stratified longer, extending the length of time
that bottom waters remain unmixed, leading to low
oxygen conditions and “summerkill.” In the summer,
brook trout may be squeezed between cold deep water
that is low in oxygen, and oxygenated surface water
that is too warm. The thermocline will set up deeper
in the lake, reducing the extent of the coldwater refuge.
Many small and medium depth lakes may not stratify
at all, and continue to warm throughout the summer
(Stefan et al. 2001), making them unsuitable for brook
trout. Winterkill is expected to decline in many lakes
because of shorter ice duration.
Stefan et al. (2001) predicted that throughout North
America, there would be a 45% loss of coldwater habi
tats and a large increase in warmwater habitats. They
also predicted that the “good growth period” of warmN orth America
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Brook Trout, Brown Trout, Creek Chub Interaction
Taniguchi et al. (1998) investigated the effects of water temperature on the ability of brook trout to compete
with brown trout (a coolwater species) and creek chub (a warmwater species) in the western United States.
Below 6 8 °F , the brook trout and brown trout were equal competitors and each out-competed creek chub.
Creek chub became more competitive against brook trout at 7 2 ° F / and against brown trout at 7 5 °F . Creek
chub entirely outcompeted brook trout and brown trout at 7 5 °F and 7 9 °F , respectively. The authors concluded
that there was a transition from trout to non-trout fisheries at 7 2 -7 7 °F . The results of this study have important
implications for Maine fisheries, because creek chub are present statewide and brown trout are present in
portions of the Presumpscot, Androscoggin, Kennebec, and St. John River drainages. W h ile colder water tem
peratures in the headwaters may ensure that brook trout have a competitive advantage over warm water spe
cies, brook trout in "m arginal" waters may be at risk as water temperatures warm. Th is study has important
implications for the effects of climate change on Maine's fish assemblages, especially if stream temperatures
become warmer and brook trout cannot compete against fishes such as creek chub or smallmouth bass.

water fish would increase by over three weeks. Maine
has many waters that are currently too cold for brook
trout to be productive; the conservation value of these
waters will increase in coming years, as brook trout
are lost in warmer waters. Identifying and protecting
coldwater habitats is an important pro-active step in
conserving Maine’s native brook trout resources.
The ability of brook trout to compete against other
fishes will diminish as water temperatures exceed their
thermal maximum. This is especially true if compet
ing, warm-adapted species are present, such as brown
trout, chub, perch, or smallmouth bass. Studies have
shown that temperature strongly regulates the competi
tive interaction between species with different thermal
tolerances. To compound this problem, many of brook
trout’s fiercest competitors are invasive species that are
either non-native (smallmouth bass, northern pike,
muskellunge, brown trout, and rainbow trout) or widely
introduced outside their native range in Maine (chain
pickerel, white perch, and yellow perch), and they all
have higher temperature tolerances than brook trout.
These species are expected to increase their range in
Maine (Schuter and Post 1990, Stefan et al. 2001).
Water quantity might become a problem in Maine
if there are extended drought periods, though most
climate models predict an increase in precipitation.
Drought has been a problem in recent years, however,
causing lower lake levels and stream flows. Water de
mand—for consumption, energy, agriculture, industry,

and wastewater treatment—is expected to increase as
the human population increases. If there are droughts
and water deficits, the ability to manage for fisheries
may be compromised because of the competing uses.
Lower lake and stream levels can affect brook trout
spawning. For example, each fall water is released
from First Roach Pond to increase flows in the Roach
River to draw spawning brook trout and salmon from
Moosehead Lake into the river. These managed flows
might be compromised if water levels in the reservoir
were already too low.
B e a v e r-Tro u t Rela tio n sh ip s

The effects of beaver dams on brook trout populations
are complex, with both beneficial and harmful effects
(Rupp 1954, 1955). Beaver dams and impoundments
help stabilize stream flows, provide increased wetted
area suitable as adult habitat, act as sediment traps, and
increase basic productivity. On the other hand, they can
block spawning migrations, raise stream temperatures
to unsuitable levels for trout, degrade water quality
(particularly by lowering dissolved oxygen and pH),
reduce stream flow, provide favorable conditions for
predators, competitors, and parasites, and flood spawn
ing and nursery areas. Beaver activity is considered
to be more beneficial in higher altitude streams than
in lowland areas because high-altitude streams often
lack pools and have cold water that results in slower
growth rates. New dams (or, more specifically, new
impoundments) are also considered more beneficial
than older ones.
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At Branch Brook in southern Maine, DeRoche (1967)
documented the upstream movement of several wild,
tagged brook trout over four beaver dams within a 4mile reach. One of the beaver dams was two feet high,
and the highest was four feet high. He observed that
beaver flowages tend to degrade over time and eventu
ally became unsuitable as brook trout habitat. Water
temperatures within the impoundments increased
from the high 60’s to as high as 76°F within a 5-year
period, and water quality declined as the impound
ments became eutrophic, as indicated by the presence
of algal blooms.
Beaver abundance in Maine increased in the last two
decades of the 20th century because of more intensive
forest management (which resulted in the regeneration
of an abundance of young trees preferred by beaver)
and because social opposition to fur trapping led to
reduced commercial demand for pelts. This resulted
in greater conflicts between beaver and brook trout—
beaver dams blocked a greater number of brook trout
spawning tributaries, and fisheries staff resources were
frequently inadequate to clear and maintain passage to
spawning sites. A study conducted on Black Brook, a
tributary to Mopang Stream (T 25 MD, Washington
County) from 1997-2003 indicated that brook trout
abundance increased significantly after a beaver con
trol program was implemented and declined after the
beaver control program was abandoned. Because of this
study and concerns about the effects of beaver activity
on trout populations in eastern and northern Maine,
new MDIFW beaver management policies consider the
effects of beaver on fisheries (Ronald Brokaw, personal
communication)

Co n ser v a tio n

and
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M a n a g em en t

MDIFW encourages the protection of native brook
trout habitat and water quality by supporting environ
mental protection laws, zoning initiatives, and through
ongoing monitoring of brook trout waters. MDIFW is
also charged with implementing, reviewing, and updat
ing fishing regulations. Material on fishing regulations
and other management measures specifically related to
the brook trout fishery are presented in Chapter 4.
Enviro nm e nta l Reg ula tion H is to ry

The history of habitat degradation that ultimately re
sulted in the imposition of environmental regulations
to protect Maine waters is chronicled in the section on
pollution. The regulation limiting stream alterations,
originally referred to as the “bulldoze law,” limited
widespread stream modifications intended to facilitate
log driving. Originally passed by the Maine legisla
ture in 1952, this law limited bulldozing of streams
in unorganized townships to 1,000 feet in any mile of
stream. The statute was revised in 1954, reducing the
legal limit to 500 feet per mile (Warner 1956). Begin
ning in 1974, alterations of streams became a permit
ted activity statewide and applications were reviewed
individually to determine the effect of the proposed
activity on fishery resources.
MDIFW administered the Stream Alteration Law until
July 1, 1985, when responsibility was transferred to
DEP and incorporated into the Natural Resources Pro
tection Act (NRPA) in 1987. The NRPA is focused on
protecting natural resources and requires a permit for
activities “located in, on or over any protected natural
resource, or ... located adjacent to (A) a coastal wetland,
great pond, river, stream or brook or significant wildlife
habitat contained within a freshwater wetland, or (B)
certain freshwater wetlands” (Maine DEP 2003). Under
the various forms of this regulation, fisheries biologists
review proposed alterations and make recommendations
for acceptance, rejection, or acceptance with modifica
tions necessary to protect fisheries habitat.
Implementation and enforcement of these statutes has
done much to protect Maine’s brook trout habitat.
Although most permit applications are ultimately is-
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sued, their review by agency staff—including fishery
biologists—assures that conditions are implemented to
protect aquatic habitat. Reviews of permit applications
consider sediment control, maintenance of cover, and
protection of water quality and riparian buffers.
Zo n in g

The Maine Land Use Regulation Commission (LURC)
was formed in 1971 by the 104th legislature to ad
dress concerns about increased use and development
of Maine’s unorganized townships, which comprise ap
proximately half the state’s area. This agency was created
to “extend the principles of planning and zoning into
the unorganized areas; to preserve public health, safety
and welfare; to ensure an ecological balance; and to
encourage the well planned multiple use of the natural
resources” (Maine Land Use Regulation Commission,
2003). Because more than 10 million acres of Maine lies
within the unorganized areas, formation of this agency
had tremendous implications for the preservation of
Maine’s brook trout population, most of which lies in
this area. At the time of LURC’s formation, many brook
trout waters were being more heavily fished because
of the accelerated rate of road construction for timber
harvesting. At the same time, there was angler demand
for the type of fishing provided by remote ponds. The
results of a 1974 M DIFW questionnaire indicated
that 77% of Maine residents and 88% of nonresidents
favored the preservation of waters as wilderness areas
“where there is no human development and the only
access is by trail or canoe.”
MDIFW recommended to LURC that nearly 200 wa
ters in unorganized areas be zoned as remote ponds and
protected from development and intensive recreational
use (Johnson 1978). These ponds were to be set-aside
for anglers and other users who appreciate primitive
recreational experiences, solitude, and natural beauty.
To accomplish this, only ponds that met the following
standards were recommended for inclusion:
• Inaccessible by two-wheel-drive vehicle within
one-half mile.
• Shorelines undeveloped or limited to one noncom
mercial camp.
• Capable of supporting coldwater fish populations.

When these waters were submitted for zoning, fewer
than 10% of the lakes and ponds in the unorganized
townships (representing 2% of the surface water area)
met the above standards. It was recommended that a
zone of one-half-mile of land surrounding each pond
be protected from development, including permanent
vehicular access. Timber harvesting, management ac
tivities, and associated temporary road systems were to
be continued within these zones.
In 1978, LURC passed standards that included most
of the above conditions for remote ponds; excepted
was the request to ban outboard motors and aircraft.
Initially, 176 ponds, totaling 4,997 acres, were included
in this category (A23). O f these, 149 were wild brook
trout ponds and 25 were stocked brook trout ponds.
Five of these ponds also had populations of Sunapee or
blueback trout. An estimated 108,000 acres of land was
zoned to protect these ponds. Although zoning has been
successful in protecting the trout populations in these
waters, problems remain. Despite the ban on vehicular
access, anglers frequently travel to water’s edge by all
terrain vehicles. Furthermore, the Fisheries Division
currently does not have adequate staff to manage these
waters intensively. Ideally, they should be monitored to
determine angler use, fish harvest rates, and fish growth
rates in order to optimize the quality of the brook trout
fisheries on a water to water basis.
Stream H a b ita t Su rv e y s

Intensive habitat surveys have been conducted on rela
tively few Maine streams. A minimum of one river per
Region was surveyed as a result of several initiatives:
• 1982 Executive Order on Maine Rivers Policy.
• The Maine Rivers Act of 1983.
• Directives by the Cabinet Committee on Flydropower Policy.
• MDIFW’s need to formalize and document specific
objectives and procedures for managing important
fisheries under its jurisdiction.
Since the early 1980s, additional streams have been
surveyed based on Regional priorities and a statewide
stream survey program is being developed. Surveyed
waters with significant brook trout populations are
listed in Table 3.3.
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TA BLE 3 .3 W ild brook trout streams where M D IF W has conducted intensive habitat surveys.
River/Stream

River Drainage

Year

Length (mi) O ther Coldwater Fish

Bemis S

Androscoggin

2002

5 .8

Cupsuptic R

Androscoggin

1997

1 9 .3

East M achias R

East M achias

1984

Kennebago R

Androscoggin

1984

Reference

N one

Bonney 2 0 0 3

Landlocked salmon

Bonney et al. 1 9 9 8

3 7 .0

Atlantic salmon

Beland et al. 1 9 8 5

2 2 .0

Landlocked salmon

DeSandre et al. 1 9 8 5

M agallow ay R, Upper

Androscoggin

2000

1 6 .0

Landlocked salmon

Bonney 2 0 0 2

Prestile S

St. John

1985

2 2 .3

Atlantic salmon

Basley et al. 1 9 8 9

Rapid R

Androscoggin

1985

3 .2

Landlocked salmon

Unpublished file data

Roach R

Kennebec

1971

1 9 .0

Landlocked salmon

Roy 1 9 8 5

South Bog S

Androscoggin

2001

6 .2

Landlocked salmon

Bonney 2 0 0 2

Sunday R

Androscoggin

1998

1 3 .3

Rainbow trout

Bonney e ta l. 1 9 9 9

Habitat is an especially important indicator of brook
trout abundance because the life requirements of this
species are relatively specific. River surveys are typically
of sufficient detail to quantify the amount of spawning,
nursery, and adult brook trout habitat for the entire
main stem, though to date few of the smaller tributar
ies have been surveyed (A24). The Habitat Suitability
Index (HSI) model is the most thorough document
detailing brook trout habitat requirements. The HSI
model was assembled by the U.S. Department of the
Interior (Raleigh 1982). It summarizes habitat suitabil
ity for brook trout by life stage and habitat type. The
model computes a value from 0 to 1—zero (0) indicates
totally unsuitable habitat and 1 indicates ideal habitat.
Maine biologists use HSI to quantify habitat, assess
habitat quality, and guide management efforts.
Most surveyed rivers exhibited signs of degradation
because of land use practices, yet they still provided
above-average quality habitat for both adult and juve
nile brook trout. HSI values for western Maine rivers
indicated that 72-92% of the adult habitat surveyed
was above average (0.6 or greater, A25); and that 5268% of the juvenile habitat was above average. Sunday
River, which had the most degraded habitat (unstable,
eroding, and over-widened reaches), had the lowest suit
ability ratings. Habitat restoration projects could im
prove the suitability ratings for some degraded waters.
The greatest impact of stream degradation on brook
trout populations appears to be a lack of deep pools
that provide the best habitat for adult fish.

Beginning in the late 1990s, morphological measure
ments were added to river surveys to determine the
physical state or condition of rivers. For this process,
rivers are categorized into one of several different cat
egories based on width-to-depth ratio, slope, sinuosity,
entrenchment, and substrate (A26). This type of clas
sification allows determination of whether the river or
stream is stable or degraded, an important indicator
of habitat quality. Many reaches showed indications of
degradation based on their morphology.
The Maine DEP, through its biological monitoring of
rivers and streams, has documented the diversity of ben
thic macroinvertebrates at over 350 monitoring stations
on almost 150 different rivers and streams throughout
Maine (MDEP 1999). These biological indicators are
used to determine water quality. This monitoring has
revealed biological degradation that was not detected by
chemical monitoring, and it has documented recovery
of the biotic community after treatment technologies
were implemented. Data particularly relevant to brook
trout populations include the following:
• Assessment of long-term trends in water quality
• Evaluation of non-point source impacts
• Evaluation of hydropower activity impacts
• Assessment of the impacts of poor land practices
on stream and watershed systems
• Prediction of brook trout habitat suitability, based
on our understanding of brook trout diet
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Stream Restora tio n

Many studies have documented how streams respond to
land use changes caused by logging and road building.
Disturbed reaches tend to have more riffles, fewer pools,
higher width to depth ratio, less sinuosity, and less pool
volume than comparable unlogged reaches (Fausch and
Northcote 1992, Magilligan and Stamp 1997). None
theless, Maine has done little habitat restoration com
pared to many states, primarily because lakes, ponds,
and streams that provide excellent fisheries habitat are
abundant. Furthermore, despite habitat degradation
resulting from forestry and agricultural practices, most
of Maine’s streams retain brook trout populations,
although abundance may be reduced. Finally, stream
restoration is technically challenging, expensive, and
counter-productive if done incorrectly.
The first concerted effort to restore Maine’s stream habi
tat occurred in the 1960s (Everhart 1965), soon after
the mechanization of forest harvesting and before the
promulgation of effective environmental regulations.
At Big FTudson Brook (T10 RIO WELS, Piscataquis
Co.) and Sourdnahunk Lake outlet (T4 RIO WELS
and T4 R11 WELS, Piscataquis Co.), dispersed stream
flows were concentrated by reconstructing channels.
Also, pools were created, bark and other wood wastes
were removed, log deflectors were installed, and alder
cover was planted (Warner and Porter 1960). At Pleas
ant River Lake outlet (Beddington and T24 MD BPP,
Washington Co.) and at Cathance Lake outlet (No.
14 Twp., Washington County), extreme flows were
stabilized by constructing flow-control dams that held
spring runoff water and released it throughout dry pe
riods. However, most degraded streams have been left
to mend on their own, and the degree and duration of
recovery have not been assessed. Recent river surveys
that incorporate detailed stream measurements indicate
that some of western Maine’s rivers have a greater width
to depth ratio than is expected on natural streams, and
that pool frequency is lower than expected (Table 3.4)
nearly 50 years after log driving was terminated.
The Lisheries Division has guidelines for habitat im
provement projects (McNeish 1987) that involve the
following assessment before project implementation:
• A review of the water’s management history.

TA B LE 3 .4

Average distance, measured as number

of bankful widths, between pools on selected western
M a in e streams, by Rosgen stream type.

Rosgen
W a te r
Bem is S

Cupsuptic R

M aga low ay R

South Bog S

Sunday R

Bankful W id ths
Between Pools

Classification

Expected

Observed

B

4 -5

5

C

5 -7

11

B

4 -5

14

C

5 -7

11

B

4 -5

10

C

5 -7

17

B

4 -5

20

C

5 -7

4

B

4 -5

10

C

5 -7

10

• A description of present biological, physical, and
chemical conditions of the water.
• A description of the factors limiting the productiv
ity of the water or habitat.
• Possible causes of these conditions.
The next steps are to state the project goal and purpose
and propose a course of action, including methods,
materials, costs, timetable, source of funding, and
post-construction inspection and maintenance. The
guidelines call for an evaluation of the project’s ef
fects, including measurement of changes in the physical,
chemical, and biological parameters as they relate to the
goal. Finally, the public—particularly those involved in
the project—are informed of the project’s progress.
Several brook trout habitat restoration projects have
been conducted in Maine in recent decades (A27).
Many, such as the removal of beaver dams, were rela
tively simple and involved restoration of brook trout
migratory routes to spawning habitat. Some restoration
projects are more intensive, involving reconstruction
of stream reaches degraded by log driving. Restoration
based on morphological assessment of stream types was
initiated in the 1990s. A monitoring protocol was de
veloped by Fisheries Division staff in 2002 to evaluate
the effects of stream restoration efforts and resulting
effects on habitat and fish populations (A25).
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Spawning habitat can be artificially created on those
streams without adequate natural habitat, though it
is difficult to construct because of the complexity of
locating sources of groundwater inflow. Nonetheless,
several attempts have been made to do so. The earliest
recorded effort in Maine was conducted by Keith Havey
at Echo Lake Inlet, Mt. Desert Island. After observing
brook trout attempting to spawn in sand and silt, he
undertook a project in the summer of 1950 by placing
clean, washed gravel on areas where springs entered
the main stream (Havey 1951). Single-wing deflec
tors were constructed just upstream from the graveled
areas to increase flow velocity over the gravel, keeping
it free of sand and silt accumulation. Havey observed
brook trout spawning in the constructed sites in 1950
and 1951.
Stream restoration projects are likely to continue in
Maine because of improving methods to evaluate stream
degradation and restore streams to a natural condition.
Both professionals and the public share an interest in
restoring Maine’s streams.
Fishw a ys

Fishways are typically installed to provide upstream
passage of fish over a physical barrier. Vertical drops
of 4 feet or more are considered impassable barriers to
brook trout movement. Although fishways are some
times installed to provide passage over natural barriers,
most are installed in dams. They are used relatively
infrequently—or incidentally—for brook trout because
this species can often fulfill all of its life needs (spawn
ing, nursery, and adult habitat) within discrete stream
reaches in Maine. When these habitats are spatially
separated, such as when lake fish must migrate into
tributaries to spawn, an unimpeded migratory route
between different areas is beneficial.
The installation of a fishway—even when it would ben
efit brook trout— is sometimes rejected if it would also
expand the distribution of undesirable fish species. For
example, plans to install fishways in the Rangeley lakes
in the 1960s to aid the movement of salmonids were
abandoned after the illegal introduction of yellow perch.
Most fishways listed in A28 provide migratory passage
to several fish species in addition to brook trout.
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The State of Maine has entered into agreements with
utility companies and other organizations to maintain
minimum flows in streams for the benefit of fisheries
(A29). Many of these agreements were negotiated as a
condition of the licensing or relicensing of hydropower
generating dams by the Federal Energy Regulatory
Commission (FERC). For “run of the river” projects,
the minimum flow was typically set at aquatic base
flow (ABF—a flow that represents 0.5 cubic ft/second
of flow per square mile of drainage area), or inflow,
whichever was less. For storage facilities, minimum flow
agreements represented a compromise based on the
needs for power generation, fisheries, whitewater boat
ing, and other recreational uses. While minimum flow
agreements guarantee that channels below dams will
be watered, the flows are often different from natural
flows in their extent, duration, and seasonality.
Reclam ation

Since 1951, the Fisheries Division has chemically re
claimed 151 Maine waters for brook trout manage
ment using fish toxicants to remove undesirable species
(Table 3.5). Ponds considered for reclamation must
meet several conditions, as follows:
• Water quality must be suitable for brook trout.
• There must be a downstream physical barrier (natu
ral or man-made) to prevent competing fish species
from re-entering the pond after it is reclaimed.
• There must be no associated wetlands or extensive
upstream tributaries that provide refuges for target
species.
• The project area must be small enough so that the
chemical can be applied at all depths and areas
(typically less than 200 acres).
• The proposal must have the support of littoral
proprietors and other frequent users of the water
body.
Typically, the Fisheries Division reclaims ponds that
have stocked, rather than wild, brook trout popula
tions. Vertical dams that prevent fish migration are
often constructed to address the issue of a physical
downstream barrier. Reclamations are sometimes un
successful due to failure to eradicate competing species
completely, subsequent failure of the barrier structure,
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TA B LE 3 .5

N umber, surface area, and proportion of reclaimed waters with

brook trout fisheries in M aine.

Ponds with Brook Trout being...
County
Androscoggin

# W aters
5

Area (acres)
101
1 ,0 4 1

Principal Fishery

Stocked

4

4

23

9

Aroostook

25

Cumber and

7

530

6

6

Franklin

8

217

7

7

Plancock

17

1 ,2 3 4

12

9

Kennebec

10

203

4

Knox

3

65

0

Lincoln

3

49

3

O xfo rd

17

886

Penobscot

10

1 ,9 6 6

15
5

Piscataquis

43

3 ,3 8 4

40

1

11

Som erset

19

1 ,4 7 9

15

W ashington

20

839

12

York

10

156

5

Sagadahoc

Totals

198

1 2 ,1 6 0

0

151

or unauthorized reintroduction of competing fish spe
cies. As a result, some waters have been reclaimed two
or even three times where public demand for brook
trout fishing is high.
The chemical most widely used to reclaim ponds is
rotenone, an organic chemical derived from certain
tropical plants (Derris spp., Lonchocarpus spp., or Tephrosia spp.). Rotenone is also used as a garden insec
ticide. In aquatic environments, it works by inhibiting
a biochemical process, making it impossible for fish to
use oxygen in the release of energy. It is applied under
the direction of a licensed pesticide applicator both on
and below the surface of the water with pumps. Ap
plication rates vary from 0.5 to 5.0 ppm, depending
on the target species present.
Rotenone is unstable and rapidly breaks down into car
bon dioxide and water when exposed to light, heat, and

oxygen. Depending on water
temperature, pH, and water
hardness, it will break down in
several days to five weeks after
application. In Maine, it is typi
cally applied in the fall, detoxi
fies over winter, and brook
trout are stocked the following
spring.

Reclamation is an intensive fish
eries management technique
generally reserved for waters lo
3
cated near populated areas that
16
may otherwise lack coldwater
3
fishing
opportunities. It is also
15
a means of removing an illegally
0
introduced fish species from a
6
body of water before it spreads
11
throughout a watershed. At Is
4
land Pond, T15 R09 WELS,
97
reclamation was successfully
employed in this manner in the
1970s. After yellow perch were illegally introduced
into this trout pond, brook trout were live-trapped
and moved to an adjoining, non-infested pond. The
pond with yellow perch was then reclaimed, and the
brook trout were moved back the following spring after
detoxification. A similar strategy had been employed at
Jo Mary Pond, TB RIO WELS, in 1969. In that case,
brook trout were moved to the Enfield hatchery as
brood fish before reclamation and their progeny were
subsequently restocked into the pond.
4

0

Reclamation is used sparingly as a management tech
nique because candidate waters must meet stringent
physical requirements to be successful. Furthermore, it
is expensive, and there is sometimes public opposition
to the killing of any fish species. Given the rise in illegal
fish introductions, however, it remains a valuable tool
in halting their range expansion and minimizing their
impact on native fish.

C H A P TER FO U R

Managing Maine’s
Brook Trout Fishery
appointed in 1867. In 1895, Maine bought land in
Caribou and built the first state-owned fish hatchery.
Before fishery biologists were employed, wardens fre
quently determined the distribution of stocked fish
from state-owned hatcheries. Private clubs were also
responsible for raising and distributing fish. Brook
trout were often introduced into new waters with few
records of the location or of stocking success. Brook
trout were usually stocked as fry, though fry survive
poorly in the wild. MDIFW records trace brook trout
stocking back as far as 1937, through many waters were
stocked before that time. Lake surveys were conducted
by biologists employed by the Hatchery Division before
the establishment of the Fisheries Division.

F is h e r ie s M a n a g e m e n t I n M a in e
M anagem ent H isto ry

In 1918, William C. Kendall of the Bureau of Fisheries,
U. S. Department of Commerce, conducted the earli
est scientific evaluation of brook trout populations in
Maine. This report was specific to the Rangeley Lakes
area in western Maine, and discussed their physical
features and the fish species present, as well as the life
histories, abundance, and effects of the dams on fish
populations. In addition, Kendall compiled records
of brook trout harvests from documents dating back
to the mid-1800s in which fish weighing up to 12.5
pounds were recorded. His compilation of the num
bers and size-quality of early brook trout harvests is
probably the best historical summary of pristine brook
trout angling and the subsequent destruction of that
resource through wasteful overharvest.
Gerald P. Cooper, Assistant Professor of Zoology at the
University of Maine, conducted the first systematic fish
ery survey of statewide significance. In a series of three
Fishery Survey Reports published from 1940-45, Dr.
Cooper and his colleagues reported their findings on
the fisheries of the lower Androscoggin and Kennebec
drainage systems, the Rangeley lakes, Moosehead Lake,
and Haymock Lake (Cooper 1940, 1941; Cooper and
Fuller 1945. These reports provided detailed informa
tion on the physical, chemical, and biological charac
teristics of the lakes. The age and growth information
for brook trout was of particular value for management
purposes and for historical reference.

Systematic management of the state’s sport fisher
ies began with the formation of the Maine Fish and
Game Department’s Fishery Division in 1951 and a
regional system of management was established in
1953, as follows:
• Sebago Region (Region A), headquartered in Gor
ham, Scarborough, and currently in Gray;
• Belgrade Region (Region B), headquartered in
Augusta and currently in Sidney.
• Grand Lakes Region (Region C), headquartered
in Machias and currently in Jonesboro.
• Rangeley Region (Region D), headquartered in
Rangeley, Farmington, and currently in Strong.
• Moosehead Region (Region E), headquartered in
Greenville.
• Fish River Lakes Region (Region G), headquartered
in Houlton and currently in Ashland.

Before the establishment of the Fisheries Division of
the Department of Inland Fish and Game in 1951,
occasional management activities were authorized
beginning with two Commissioners of Fisheries, first

State biologists began to inventory aquatic resources of
lakes and streams in 1952. For lakes, biologists recorded
lake depths, fish species composition, and water qual
ity. For streams, biologists recorded fish species com57
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TA BLE 4.1

Brook trout research projects conducted by the Fishery D ivision, M D IF W .

Project

Dale

Principal Investigator(s)

Obstruction survey

1950

Lyndon Bond and Stuart DeRoche

Socatean Stream

1 9 5 6 -1 9 6 1

Roger AuClair, David Locke

D D T Studies

1 9 5 8 -1 9 6 0

Kendall W a rn e r and Ow en Fenderson

Johnston a nd Jo-M a ry Ponds

1 9 6 0 -1 9 6 6

Robert Rupp, Roger AuClair, M a i Redmond

Age and growth in northern M aine Streams

1 9 5 9 -1 9 6 2

Ken W a rn e r

Branch Brook stream stocking evaluation

1 9 5 9 -1 9 6 5

Stuart DeRoche

Stocking rates in lakes and ponds

1 9 7 0 -1 9 7 6

Philip Andrew s

Longevity study

1 9 7 2 -1 9 8 5

Keith Havey, David Locke

Six-inch length limit removal study

1 9 7 0 -1 9 7 4

Philip Andrew s

Rangeley project - fish movement

1 9 5 8 -1 9 7 0

C h a re s Ritzi and Raymond DeSandre

1 9 7 7 -1 9 8 1

Raymond DeSandre

Q uim by Pond study
Stream monitoring

1 9 9 0 - present

Joan Tria l, M e rry Gallagher

Aroostook River - fish movement

1 9 9 2 -1 9 9 6

David Basley

Copepod study

1 9 9 4 -2 0 0 0

Joan Tria l and Forrest Bonney

Biolo gy of w ild trout populations in takes

1 9 9 4 -2 0 0 1

Forrest Bonney

Genetic study

1 9 9 7 -1 9 9 8

V. Castric, F. Bonney, L. Bernatchez

Strain comparison (Kennebago vs.

1 9 9 7 -2 0 0 1

Forrest Bonney

Sourdnahunk)
Strain comparison (Kennebago vs

2 0 0 1 - present

Tim O b rey

domestic)

position, proportion of important habitats (spawning,
nursery, and adult), obstructions to fish migration, and
sources of pollution. Stream surveys were more cursory
because of the vast quantity of streams in Maine.
Several long-term fisheries research projects were initi
ated in the late 1950s and 1960s. Most involved land
locked salmon, but several brook trout projects were
also undertaken (Table 4.1). Many of these studies ad
dressed concerns that are still relevant today, including
brook trout longevity, growth rates, harvest rates, and
behavior of wild and stocked populations.
Biologists conducted research projects in addition to
their regular management responsibilities. The types of
research projects often depended on the needs, interests,
and expertise of the regional biologists. By the 1960s, a
centralized Fisheries Research Office was established in
Orono. The office was moved to Bangor in 1968, and
a Fisheries Planner was hired. After the formation of
the Research Section in 1972, research priorities were
established and research proposals were peer-reviewed

by the Research Section and the Fisheries Division. At
this time, the staff included two research biologists and a
technician who devoted part of their time to brook trout
research. Important research projects that exceeded the
time constraints of the research staff were referred to the
Maine Cooperative Fisheries Unit at the University of
Maine. In 1984, one research position was eliminated
and the position of Research Supervisor was combined
with that of Management Supervisor.
In 1974, MDIFW reorganized the boundaries of the
fisheries regions to create a seventh region (Penobscot
Region [Region F], headquartered in Enfield). In the
1980s, the management staff was increased to 3-4 peo
ple per Region due to increased workloads resulting
from the promulgation of environmental laws, increas
ing fishing pressure, and the development of species
plans. Operational plans and management goals from
1976 to the present are summarized in A30.
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The Fisheries Division1manages Maine’s public brook
trout resource. Data are collected and analyzed, and
management recommendations are made at the Re
gional offices and the Research office in Bangor. Policies,
guidelines, and standardized procedures are determined
through a system of divisional committees. The com
mittees that most directly involve decisions regarding
brook trout are: Regulations, Hatchery Fish Quality,
Angler Survey, Planning, Data Management, River Sur
vey Guidelines, and Angler Questionnaire committees.
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Native Salmonid Policy
A s part of the M D IF W charge to preserve, pro
tect, and enhance the inland fisheries and wildlife
resources of the state, management of wild brook
trout populations is given highest priority where
fisheries can be maintained through natural re
production (M D IFW 1991). Th is philosophy is fo r
mally expressed in M D IF W Administrative Policy
Regarding Native Salmonid Management (adopt
ed March 1 9 9 6 ; revised 2 00 1). The intent of the

Fish in g Reg ula tio ns

MDIFW is charged with implementing, reviewing, and
updating fishing regulations. Regulations help to main
tain sustainable native brook trout populations, protect
brook trout from harvest until they attain spawning age,
protect a portion of the older population from harvest
to maintain genetic diversity, provide regulatory stan
dardization where possible but account for the diversity
of brook trout growth rates among the state’s waters,
and provide diversified angling opportunities.
Early brook trout fishing regulations were extremely
liberal by modern standards. Given the remoteness of
many waters, the low rate of fishing pressure, and the
primitive state of fishing gear, liberal regulations were
adequate for many waters, but invited over-harvest and
even wastefulness in heavily fished waters. Early records
from the 1800s are rife with accounts of large harvests
of huge brook trout caught and frequently discarded.
Fisheries biologist Kendall Warner compiled a his
tory of Maine fishing regulations that was published
(Warner 1999) in Maine Fish and Wildlife magazine
(A31). His summary indicates that the first legislation
intended to reduce harvest abuse of Maine’s fishery
resources was passed in 1872 (Stillwell and Stanley
1875). This legislation established that “There shall
be a yearly close time of landlocked salmon, trout and
togue during the months of October, November and
December.” In 1878, the open season for salmon, trout,
and togue was further restricted to May 1 to Septem
ber 20. The State Legislature passed the first bag limit
law in 1882. This legislation provided for a 50-pound
'Technically, the Fisheries and Management Section of the Fisheries
and Flatcheries Division

policy is to protect wild populations while allowing
for stocking in situations where wild fisheries will
not be imperiled.
To protect genetic resources, no inter- o r intraspe
cific predator, prey, or competitor fish species from
any hatchery or wild source are to be stocked in
lakes, ponds, or flowing waters having indigenous
brook trout populations. Exceptions to this rule in
clude:
• W a te rs and/or drainages to which stocked
brook trout previously had natural access, even
though these waters had not been stocked d i
rectly.
• W a te rs known to have been publicly or p ri
vately stocked.
• W a te rs in which the indigenous salmonid
population does not provide a principal fish
ery due to habitat limitations.

weight limit with no restrictions on numbers. It also
prohibited transportation of fish unless accompanied
by the person who caught them. The first length limit
on freshwater fish in Maine waters was a 5-inch length
limit on brook trout established in 1882.
Despite the passage ol these early laws, enforcement
was poor or nonexistent and poaching remained
widespread. The Maine Warden Service was formed
by Legislative edict in 1880. The organization grew
slowly, however, and it was not until the late 1950s
that wardens were present in numbers sufficient to
form an effective statewide enforcement agency (Wight
1985). Since that time, wardens have enforced the fish
and wildlife laws within approximately 100 districts
throughout Maine.
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In the late 1880s, Stillwell and Stanley implored the
State Legislature to enact laws to provide more severe
penalties for violation of fishing regulations. The 5inch length limit remained in effect until 1914, when
it was raised to 6 inches, where it remained until the
late 1930s or early 1940s. In 1949-50, the length limit
was 7 inches in lakes and 6 inches in rivers, brooks, and
streams. The length limit in lakes and ponds was raised
again to 8 inches in 1953-54, but remained at 6 inches
in brooks. The weight limit was reduced to 5 pounds
from 1951-54, but reverted to 7 pounds in 1955 and
remained in effect until it was eliminated in 1997.
In 1969, the 104th Maine Legislature passed a bill re
moving the 6-inch length limit on trout in streams. This
proposal was supported by the Department, because
trout in streams are typically short lived, slow growing,
of small average size, and suffer a high natural mortality
rate, resulting in few trout longer than six inches. The
removal of the 6-inch length limit was seen as a way to
allow anglers to keep trout that would otherwise have
died of natural mortality or of hooking injury. Most
trout in the 4- to 6-inch range in brooks are sexually
mature and will spawn successfully (Warner 1970).
Evaluation by electrofishing in 1969 (with 6-inch
rule in effect) and in 1970, 1971, and 1972 (with no
length limit) showed “no harmful effects on the trout
population to date” (Andrews 1972). Nonetheless, the
6-inch length limit was re-imposed in 1977 due to
public perception that the more liberal regulation was
harmful to brook trout populations.
Eight brook trout were allowed in the aggregate bag
limit from 1967-81, except that no more than three
trout were allowed in the aggregate bag limit of five
fish (salmon, trout, togue, or bass) in 1978-79. Bass
were not included in the aggregate bag after 1980.
From 1982-87, five trout were allowed in lakes, but ten
trout were still allowed in brooks, rivers, and streams.
These bag limits were continued in 1988-89, except
that brooks, rivers, and streams were closed to general
law fishing August 15 (previously September 15), and
a special one-fish limit, with artificial lures only, was
extended to September 30. In 1990, the statewide
general law bag limit for all waters was reduced to five
brook trout. The general law season on brooks, rivers,

and streams remained at April 1 through August 15,
with an extended season to September 30 (one-fish
limit, artificial lures only).
Because brook trout are extremely vulnerable to ice
fishing, brook trout lakes are typically closed to winter
fishing. Fiigh winter harvest rates were documented
at Eagle Lake, a stocked brook trout lake in Bar Har
bor, where Havey and Locke (1980) documented a
winter harvest of 1,708 trout, 1,587 (92%) of which
were taken in six days during the first week of the
season. These brook trout were from a total of 5,400
fall yearling brook trout stocked the previous fall. By
the beginning of the ice fishing season, Feb. 1, 1977,
an estimated 1,556 survived. Winter exploitation of
these fish was virtually total during the first ice-fishing
season, and only 22 of these fish were caught in the
following open-water season. Nonetheless, the authors
concluded that stocking of hatchery-reared brook trout
to provide put-and-take winter recreation in special
situations is feasible, such as the stocking of ponds near
population centers. Based on the large harvest at Eagle
Lake, they did not recommend permitting ice fishing
in small brook trout ponds where natural reproduction
provides the fisheries.
Beginning in the early 1970s, the Fisheries Division
initiated the first of several statewide programs to im
pose special regulations designed to encourage qual
ity brook trout fishing. The first of these programs
involved alternate-year closures of brook trout ponds
(Monroe Ponds, Washington County, and Region E
waters). While these fisheries met their goal of allowing
brook trout to attain large sizes, they were subject to
poaching in the off year and the accumulation of fish
was quickly caught out after the ponds were opened
to fishing, leaving little remaining angling opportunity
for nearly two years.
Efforts to impose progressively restrictive regulations
on selected brook trout waters began in the 1970s.
This strategy was prompted by increased angler use,
improved access to once-remote waters, a perceived
decline in size quality, and a growing acceptance of
catch-and-release fishing. A program to establish trophy
trout ponds was initiated in 1978. Special regulations
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TA BLE 4 .2 Trophy trout waters with special regulations imposed in 1 9 7 8 to a llow opportunity for quality fishing.
W ater

Town

County

Regulations1

Reg. Severity

Allagash L

T 0 8 R 14

Piscataquis

2 fish, 6 " , N LFA B

Moderate

Sourdnahunk P (Little)

T 0 5 R1 1

Piscataquis

2 trout, 6 " , FFO

Moderate

Currier P (Second)

T0 9 R 1 1 W ELS

Piscataquis

2 trout, 1 2 " ALO

High

Hale P

T 0 2 R IO

Piscataquis

2 trout, 1 2 ", A LO

High

M athews P

T 0 8 R IO

Piscataquis

2 trout, 1 2 ", A LO

High

North P

Elliotsville Pit.

Piscataquis

2 trout, 1 0 ", ALO

High

Shagg P

W oodstock

O xford

3 trout, 1 0 ", N LFA B

High

including a high length limit, a one or two trout bag
limit, and gear restrictions (artificial-lures or fly-fish
ing only) were proposed for 15 trout ponds statewide
but were ultimately imposed on only seven of those
waters (Table 4.2). General-law regulations at the time
included an eight-trout bag limit (12 in Aroostook
County), a 6-inch bag limit, and no gear restrictions.
The objectives of these regulations were to provide
angling diversity and to allow opportunity for quality
fishing. Other than the appearance of these special
regulations in the law book, there was— by consen
sus— no public announcement of this program lest
promotion create excessive angler use of these waters,
thereby compromising the aesthetic qualities that the
program intended to create.
In the mid 1980s, a program was implemented to create
at least one water per Region with restrictive regulations,
including catch-and-release. For example, a section of
South Bog Stream in Rangeley Plantation was limited
to catch and release fishing. At Upper Dam Pool, be
tween Mooselookmeguntic Lake and the Richardson
Lakes, the minimum length limit on brook trout was
increased to 12 inches; that for salmon was increased
to 18 inches.
Effective 1992, a more ambitious program was insti
tuted statewide to impose a 10-inch length limit on
wild brook trout ponds and lakes with the potential
to grow larger-size fish. This regulation was imposed
on 167 waters. In addition to the higher length limit,
45 of the waters also had fly-fishing-only regulations;
10 had artificial-lures-only regulations; and 28 had a
2-trout bag limit.

Beginning in 1996, landmark changes in the regulatory
structure were applied to Maine’s brook trout waters.
Two distinct sets of rule changes were promulgated.
The first set of Fisheries Initiatives, proposed by Com
missioner Ray B. Owen, were multi-specific and were
implemented on a relatively small number of waters
that had the potential to produce extraordinary fisher
ies, but were not reaching that potential due to over
harvest. The second set of regulations was initiated by
the Fisheries Division and involved the restructuring
of statewide brook trout regulations with the intent
of both simplifying a complicated array of individual
regulations and of restoring size and age quality to
overexploited brook trout populations. These regula
tions were imposed on 453 waters and a study was
undertaken by the Fisheries Division to evaluate the
effects of these regulations. State-wide fishing regula
tions are summarized in A32 .
Biological justification and guidelines for use of generallaw and special brook trout regulations are summarized
in Table 4.3. The effect of these regulations on wild
brook trout populations was evaluated by sampling the
age structures of waters throughout the state after vari
ous regulations had been in effect several years. These
studies indicated that there were significantly more
old-age brook trout in waters with restrictive regula
tions than in those without. Because these older-age
fish were sexually mature, it was concluded that the
more restrictive regulations were important not only
in improving size quality, but in perpetuating popu
lations of wild brook trout (Bonney 2002). Because
these regulations were successful in restoring larger
fish to brook trout waters, restrictive regulations have
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TA B LE 4 .3

Brook trout length and bag limits, winter

and open water seasons, all water types.

Regulation

General
Law

M inim um Length

6

Limits (inches)

Special Regulations
M inim um low = 6
Restrictive minimum lengths
= 8, 1 0 , 12, 1 4 , 1 6 , 18

Bag Limits
(number)

5

Restrictive bag limits = 0
(C & R ), 1 , 2
Highest bag limits = 5

M od ified Slot
Limits

1 fish, 8-1 2" slot;
2 fish > 1 0 ", only 1 > 1 2";
2 fish > 1 2", only 1 > 1 4 "

been applied to additional waters as those with high
growth-potential are identified.
G e a r Restric tions

Fisherman have used a variety of fishing methods,
though restrictive regulations— imposed because of
declining populations and increased fishing pressure—
have limited some angling methods. Early accounts of
fishing in Maine document the use of spears and plug
fishing, two highly effective harvest methods that were
outlawed early on. Gear typically used for brook trout
fishing includes dead (“cut”) bait, live bait, artificial
lures, and artificial flies.
The first restrictions on freshwater fishing gear were
passed by the Legislature in 1874 and provided that “No
person shall catch, take or kill any landlocked salmon,
togue, or trout in any waters of the State of Maine, by
means of any grapnel, spear, trawl, weir, net or seine,
or in any other way than by line and hook or fly.” The
law pertaining to fishing gear was expanded further
in 1878 (Stillwell and Stanley 1878), as follows: ‘"No
person shall at any time catch, take, kill, or fish for any
landlocked salmon, trout, togue, black bass, Oswego
bass, or white perch, by means of any grapnel, spear,
trawl, weir, net seine, trap, spoon, set line, or with any
device or in any other way than by the ordinary mode
of angling with a single baited hook and line, or with
artificial flies...”
Warner (1979) conducted extensive studies on land

locked salmon hooking mortality from 1972-1978.
Because comparable studies have not been done for
brook trout in Maine, results of studies conducted else
where have been used as guidelines by Maine biologists.
Taylor and White (1992) presented a summary of 18
hooking mortality studies for non-anadromous trout,
including brook trout, brown trout, rainbow trout,
cutthroat, and lake trout (Table 4.4).
The most dramatic result of this summary is that there
was no significant difference in mortality between the
use of flies and lures, which resulted in less than 5%
mortality. The use of bait resulted in greater than 30%
mortality. Other results of the summary (not included
in Table 4.4) were as follows:
• Neither hook size (#4 - #14 for flies and lures; # 4
—#10 for bait) nor temperature affected the rate
of mortality.
• Vulnerability to hooking mortality varied by spe
cies. Lake trout were most affected, followed by
rainbow trout, brook trout, and brown trout.
• The key to angling mortality is the location that
the hook penetrates the fish. Fish hooked in the
gills, gill arches, esophagus, or internal organs have
a higher mortality rate.
• Gear and/or fishing methods that increase the
chance a fish will be hooked in a critical area cause
the highest rate of mortality.
Danner (2001) conducted an “observational” study
in the fall of 2001 at the Enfield Flatchery to evalu
ate the effect of angling on spawning salmonids. One
hundred two salmonids, including 75 brook trout,
were experimentally angled to determine the effect of
catch-and-release fishing on spawning fish. This study
was initiated in response to public requests to extend
the fishing season into the fall months to provide ad
ditional fishing opportunities. Thirty-four of the 75
brook trout were hooked at least once; seven were
hooked at least twice, resulting in a mortality rate of
12%. Danner noted that salmonid brood stock reared
at Maine hatcheries have a predictable seasonal mortal
ity rate correlated with the spawning period, and that
during the three to four week spawning period are
very susceptible to injury. Furthermore, the mortality
rate resulting from catch-and-release fishing affects
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TABLE 4 .4 Sum m ary of hooking mortality studies for
inland trout.

From Ta y lo r and W h ite (1 9 9 2 ).

Gear

Percent M ortality

Flies

3 .8
4 .9

Lures
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meaning that fish must swim into them to be caught,
usually by the gills. This form of sampling is usually
lethal, and often used when it is necessary to perform a
necropsy to determine sex, maturity, and the incidence
of parasites and diseases. Gill nets provide a reliable and
efficient method for sampling fish populations.

3 1 .4

Bait
Flies and Lures
Barbed FHooks

4 .8

Barbless FHooks

2 .6

Sing le FHook

4 .8

Treble FHook

4 .7

W ild Fish

5 .1

Hatchery Fish

3 .8

Bait
3 3 .5

Barbed F-look

8 .4

Barbless FTook

3 1 .7

Sing le FHook

N o studies

Treble FHook

W ild Fish

4 3 .6

Hatchery Fish

2 2 .9

populations more severely when it is concentrated on
spawning populations than when it is applied over the
entire population.
Incidental data gathered in conjunction with brook
trout Kennebago and Sourdnahunk strain evaluations
(Bonney 2002) indicated that:
• Age 11+ fish of both strains had significantly more
hooking injuries than age 1+ fish.
• Fish from a pond with an artificial-lures-only regu
lation had significantly more hooking injuries than
those from a pond with a fly-fishing-only regula
tion.
• Fish with hooking injuries had significantly lower
conditions than those without hooking injuries.
Fishe rie s Su rv e y s

For lakes and streams, brook trout management begins
with a survey of water quality, species composition, and
physical parameters. Fisheries biologists use several types
of nets to sample fish, including gill nets, trap nets, and
fyke nets. Gill nets are long, rectangular nets placed
on the bottom of lakes and ponds. They are passive,

Trap nets and fyke nets also fish passively, but they are
non-lethal. Fish swim into a mesh holding box through
a series of funnels where they are held until removed.
These nets are effective in relatively shallow water (they
are typically set along the shoreline in water less than
10 feet deep) and are efficient at capturing salmonids
during the spring and fall when fish travel through
shallow areas. Biologists can estimate population sizes
by marking fish, releasing them, and comparing ratios
of marked to unmarked fish in subsequent catches. Bi
ologists can also determine a population’s age structure
by aging the fish through scale reading.
Stratified random clerk surveys have been conducted
on few small brook trout waters. This process consists
of frequent season-long visits to waters to count anglers
methodically and survey their catch. Surveys allow bi
ologists to estimate angler use, catch rate, harvest, spe
cies composition, and size and age of the fish harvested.
This process is a valuable management tool, but because
surveys are labor-intensive and expensive, they are often
limited to large lakes (that may or may not have brook
trout) whose fisheries have substantial value. Brook
trout in streams are typically sampled non-lethally by
electrofishing. This sampling technique yields species
composition and abundance estimates, but is usually
confined to small streams and shallow reaches of rivers.
In practice, a combination of these sampling techniques
is used to sample brook trout waters.
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B ro o k T r o u t F is h in g
E a rly D a ys o f T ro u t Fish in g in M a in e

It is difficult to separate consumptive harvest of brook
trout from the recreational fishery because the two were
usually combined. Native Americans probably fished
for brook trout entirely for consumption. As Europeans
were settling Maine, brook trout provided a sport fish
ery even though the primary intent was to provide food.
“Catch and release” fishing did not become common
practice until the end of the 20th century, prompted
by improved economic circumstances and a sense of
declining fisheries resources.
The extent of brook trout use by Native Americans
is not well documented. Speck (1940) emphasized
harvest of anadromous (fish that spawn in fresh water
but migrate to the ocean for part of their life cycle),
catadromous (fish that live in fresh water but migrate
to the ocean to spawn), and estuarine fish species (fish
that live at the confluence of fresh and ocean water)
by the Penobscot tribes, although he also mentioned
that fish “of their lakes” were used as a food supply.
Bourque (2001) stated that, during the Early Archaic
period (beginning 10,000 years ago), Indian settle
ments were numerous along lakeshores, particularly in
northwestern Maine, “suggesting that non-anadromous
species like whitefish (Coregonus clupeaformis), brook
trout (Salvelinus jontinalis), and lake trout (Salvelinus namaycush) were important resources there.” He
also noted that “...direct [archaeological] evidence of
freshwater fishing in Maine has been limited, probably
at least in part because fragile fish bones are even less
likely to survive in early sites than those of mammals
and birds.”
Spiess (1992) reported that bone specimens from the
Sharrow site, located on the Piscataquis River in Milo,
were identified as being ‘small salmonid’ fish and there
fore probably brook trout, given the absence of other
native small salmonids (larger salmonid bones were
identified as those of Atlantic Salmon). Brook trout
bones were buried in strata dating to 5500 B.C., in
dicating that Native Americans have been fishing for
brook trout in Maine for at least 7,500 years. Spiess also
noted that there is good evidence that Native Ameri

cans of that period used nets, as evidenced by “stone
net sinkers, bone netting needles, occasional impres
sions of net cordage on baked clay, etc.” (personal com
munication).
Brook trout may have been harvested when they were
confined to cool water areas during the summer months
and during spawning runs. Judging from the numbers
and size quality of brook trout present when Europeans
first settled Maine, however, it is obvious that Native
Americans did not over-harvest trout populations.
Documentation of the brook trout fishery before the
19th century is rare. However, an early reference to
brook trout abundance in Maine is included in the
book March to Quebec by Kenneth Roberts (1938). The
book was a collection of journals from Arnold’s march
to Quebec in 1775. The Maine portion of the route
followed the Kennebec River and crossed to the Dead
River via the Carry Ponds, Somerset Co. Excerpts from
these journals document several brook trout catches:
Col. Arnold: Wensday [sic] Oct 1 1th. 1775.
.. .Over the first Pond [East Carry Pond] half a
mile, which Pond is 1 Id mile long - here our
People caught a prodigious number of fine
Salmon Trout [brook trout], nothing being more
common than a man's taking 8 or 10 Doz in
one hours time2 which generally weigh half a
pound a piece.
Abner Stocking: October 12 and 13 [ 1775].
...Though the water was now very cold we
caught trout in these ponds [Middle and West
Carry ponds] in great abundance.
October 2 7 lh. This day we crossed a pond,
one fourth of a mile over, and soon came to
another two miles in width [Arnold Pond]. In
this pond we caught plenty of trout.

Over-exploitation and habitat destruction are promi
nent themes in the early history of brook trout fish
ing in Maine. Early accounts document the presence
of some of North America’s largest brook trout in the
Rangeley and Moosehead areas (Table 4.5). These brook
2The equivalent of catching a half-pound trout every thirty seconds
for an hour.
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Records of angled, large-sized M a in e brook trout.

W a ter

Date
7/8 /1 8 8 6

Mooselookmeguntic L

1878

Rangeley L

Sept., 1 8 7 9

Upper Dam (Richardson L)

Length (in)

W eight (lb)

Source

2 6 .5

1 2 .5 0

Forest and Stream'

-

1 2 .0 0

Kendall

-

1 1 .7 5

Forest and Stream 1

1 1 .7 5

American A n g le r1

6/7/18 87

Rangeley L

2 7 .5

6/1 /1 8 8 8

Moosehead L

2 2 .5

4 .7 5

W ils o n Record Book 1 8 8 8

9/2 9 /1 8 8 8

Moosehead L

2 2 .5

4 .5 0

W ils o n Record Book 1 8 8 8

6 /1 /1 8 8 9

Moosehead L

2 2 .5

5 .2 5

W ils o n Record Book 1 8 8 9

6/9/18 92

Moosehead L

2 1 .0

4 .0 0

W ils o n Record Book 1 8 9 2

7/1 /1 8 9 2

Moosehead L

2 1 .5

4 .0 0

W ils o n Record Book 1 8 9 2

9/2 5 /1 9 0 0

M oosehead L

2 3 .0

4 .5 0

W ils o n Record Book 1 8 9 2

6/14 /1 9 1 5

M oosehead L

2 1 .5

4 .0 0

W ils o n Record Book 1 9 1 5

6 /2 5 /1 9 1 7

M oosehead L

2 0 .5

4 .0 0

W ils o n Record Book 1 9 1 7

9/2 8 /1 9 2 1

M oosehead L

1 9 .5

4 .0 0

W ils o n Record Book 1 9 2 1

6 /2 4 /1 9 2 2

Moosehead L

2 2 .0

5 .0 0

W ils o n Record Book 1 9 2 2

6 /2/19 31

M oosehead L

2 3 .0

6 .0 0

W ils o n Record Book 1 9 3 1

1959

M oosehead L

2 5 .3

7 .5 0

A u C la ir 1 9 8 2

1979

Chase P (Aroostook Co.)

8 .5 0 2

M D IF W

-

'As reported in Kendall, 1 9 1 8
2Current state record

trout fisheries were widely advertised, and the waters
soon became popular fishing destinations. Ultimately,
overfishing— as well as the introduction of competing
fish species-—led to a dramatic reduction in the size
quality of these fisheries.
About this time, a movement to stem the exploitation
of natural resources began on a national scale. The
magazines Forest and Stream (established in 1873) and
Field and Stream (established in 1874) were critical of
the wasteful slaughter of fish and game. The National
Sportsmen’s Association was founded in 1874, and
Maine’s sportsmen and press expressed similar protec
tive sentiments. For some time, however, others were
still encouraging use, promoting harvest, and rebelling
against newly imposed harvest limits. As late as 1904,
the Bangor and Aroostook Railroad’s publication, In
The Maine Woods, stated that, “there can never be any
such thing as ‘fishing out’ Moosehead Lake” (Rolde
2001). In truth, however, size quality of brook trout—as
documented in fishing records and later by scientific
sampling efforts—continued to decline well into the
20'1’ century.

N a tu re o f the Fish e ry

Methods of fishing include casting and retrieving, troll
ing, still fishing, and ice fishing. General-law fishing
allows the use of bait, including worms. Although live
bait is considered the most effective fishing method, it
also results in the highest rate of hooking mortality. Bait
is typically used while still-fishing, and requires little
skill on the part of the angler. Live bait is used more
frequently during the ice fishing season than during
the open water season (typically as minnows impaled
by a hook between the dorsal fin and the backbone).
Though effective, use of live bait is often prohibited
to prevent the introduction of bait species into brook
trout waters. The next most conservative type of gear
is artificial lures, typically employed with a cast and
retrieve technique. This fishing method requires a mod
erate level of skill, and is used by children and adults.
Fly-fishing requires the greatest amount of angling
skill, though even older children can do it effectively.
Flies are tied to resemble trout prey such as insects
and small fish. Fly tying has evolved into an art, and a
large number of artificial flies were developed in Maine
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Brook trout pond angler use curves by access, derived from voluntary data,
Vertical a xis represents percentage of anglers fishing.

specifically for brook trout.
F ish in g in Lakes

Estimates of angler use and brook trout harvest are
determined from season-long angler counts and an
gler interviews. Sampling periods are determined ran
domly to cover all available fishing times throughout
the season. Results are split into categories based on
angler effort. For example, estimates of the number
of weekend and holiday fishing trips (‘angler effort’),
are calculated separately from weekday effort, because
anglers typically have more free time to fish on holidays

and weekends. In the interest of accuracy, angler use is
also separated by the time of day and water type. The
number of anglers likely to be fishing a trout pond, for
example, varies by the time of day and by the amount
of effort that anglers expend to reach the pond (Figure
4.1). These figures indicate that if anglers must walk
to fish a pond, the peak period of fishing activity tends
to be near midday. For ponds that anglers can easily
drive to, the peak fishing period is in the evening. For
ponds accessible by 4-wheel drive vehicle, there is a
strong ‘bimodal’ distribution of activity: late in the
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morning and again in the evening. Biologists pro-rate
angler counts according to these angler use curves to
obtain the most accurate estimate of angler use.
Angler surveys have been conducted in Maine since
the 1960s. Early partial-season clerk surveys were
conducted on three Northern Maine ponds with wild
brook trout populations in 1962 (Warner 1963). Denny
Pond (23 acres), Upper Pond (17 acres), and Galilee
Pond (9 acres), located in T15 R09 WELS, were sur
veyed from May 19 to July 15. These waters had been
limited to fly-fishing only with a 5-fish limit for 10 or
more years at the time of the survey. Although these
regulations were restrictive at the time (the general law
creel limit was 10 fish), they are rated 0.2 (Moderate)
using the Regulatory Severity index. These regulations
were successful in maintaining older-age (age 111+ and
greater) fish in the population, but they did not result
in a population of large fish in these waters due to low
basic productivity and/or a large population resulting
from high rates of natural reproduction (A33).
Season-long studies have yielded information on wild
brook trout abundance and harvest for ponds less than
200 acres in size, which account for 80% of Maine’s
lake fisheries. Anglers fished the study waters at a rate
of 11.6 angler trips/acre/year and harvested brook trout
at an average rate of 18 fish/acre/year (A34). The aver
age weight harvested was 3.5 lb/acre, but this figure is
less reliable because the sample size was smaller. The
harvested trout averaged 10.1 in. and 6.5 oz. in size. For
larger lakes, few annual brook trout harvest estimates
and even fewer population estimates are available.
Anglers fished stocked brook trout ponds at an average
rate of 29 trips/acre/year and harvested an average of
32.0 brook trout/acre/year, or 3.55 lb/acre/year (A35).
There were no substantial changes in the rate of angler
use or in the number of pounds harvested as Regulatory
Severity increased. FTowever, size quality improved and
the number of trout harvested per acre declined dra
matically as Regulatory Severity increased, indicating
that anglers were harvesting fewer— but larger—fish.
The higher rate of angler use and brook trout harvest
at stocked ponds is expected given generally easier ac
cessibility and greater standing stock resulting from
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annual stocking.
A comparison of the average size of brook trout har
vested from stocked and wild brook trout ponds indi
cates similar growth rates and age at harvest for those
stocked as fall fingerlings and as spring yearlings. Most
of these fish are harvested at age 1+ (A36). For wild
fish, however, average size is smaller than stocked fish
at younger ages but comparable at older ages. A higher
proportion of the wild fish live to older ages and are
caught at ages V+ and VI+.
Brook trout harvested during the winter months
originate from larger lakes that are open to ice fish
ing. Nonetheless, they follow the same pattern as
summer-caught trout from smaller ponds in that wild
fish survive to, and are caught at, older ages (A37).
The greatest numbers of hatchery fish are harvested
at ages 1+ or II+. The greatest numbers of wild fish are
harvested at ages 11+ or III+.
A statewide compilation of data from large lakes with
wild fisheries indicates an average annual harvest of
0.12 brook trout per acre, the majority of which were
ages III + and IV+ fish. The average number of fish
harvested per acre was consistent despite varying de
grees of regulatory severity. The average value of 0.12
fish harvested per acre from large lakes annually is less
than 10% of the 18.1 per acre harvested from small
lakes (A38). Lower harvest rates from large lakes result
from lower brook trout abundance (due to a smaller
proportion of shallow area preferred by trout) and the
fact that brook trout typically share larger lakes with
other salmonid species.
Fish in g in Stre a m s

Only a few season-long clerk surveys have been con
ducted on Maine rivers because of their cost and com
plexity; all are for wild brook trout (Table 4.6). The
number of legal trout caught per angler varied from
0.4 at Rapid River (Oxford County) to 3.0 for the
Big Machias River (Aroostook County) and averaged
about 1.0 legal trout per angler trip. The percentage
of legal-size fish voluntarily released was more variable,
and has likely increased since some of these surveys
were conducted.
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TA BLE 4 .6 Sum mary of angler surveys for six M a in e brook trout streams.
Length (miles)

Total

# Legal Fish Brook Trout Caught

W ater

Year

Total

Surveyed

Anglers

Total

Sunkhaze S

1949

20

3 .4

Big M achias R

Flarvested

Reg Sev
Low

1 ,2 9 8

1 ,6 2 0

1 .2 5

1 .2 5

1951

992

1 ,0 6 0

1 .0 7

1 .0 7

1952

1 ,1 2 3

1 ,4 0 0

1 .2 5

1 .2 5

3 ,4 1 3

4 ,0 8 0

1 .19

1 .20

1 10

195

1 .8 0

1 .5 0

Low

1990

31

33

1 .1 0

0 .9 0

Low

All
Aroostook R 1

Per Angler

1989

102

1995

662

596

0 .9 0

0 .6 0

Moderate

1997

103

60

0 .6 0

0 .4 0

Hig h

1998

520

405

0 .8 0

0 .3 0

High

1999

275

378

1 .4 0

0 .8 0

High

All

1,701

1 ,6 6 7

1 .0 0

0 .8 0

1989-

135

399

3 .0 0

484

430

0 .9 0

199

361

1 .8 0

Low

1990
Cupsuptic R

1998

1 9 .3

Meduxnekeag R

1989-

2 0 .1

7

0 .0 0

Low 1 9 8 9 ;
M o d . 19 9 0

1990
Rapid R

1994

Moderate

3 .2

3 .2

7 ,7 0 8

2 ,9 2 9

0 .4 0

0 .0 0

4 ,0 0 8

0 .5 0

0 .0 1

Hig h

'M a y and June only

Rupp (1955) conducted the earliest Maine survey
of a brook trout stream fishery at Sunkhaze Stream,
Penobscot County. At that time, general-law regula
tions—including a 6-inch minimum length limit and a
15 fish bag limit—were in place. Over a 3-year period,
he calculated an average harvest of 220 brook trout
(39.8 pounds) per acre per year. The percentages by
age of the fish harvested were as follows: I+, 26; II+,
52; III+, 18; IV+, 3; V+, 0.4; VI+, <0.1. The average
length of the fish harvested was 7.7 inches with a maxi
mum length greater than 16 inches. Average lengths
by age (in inches) were as follows: I+, 6.5; II+, 7.5;
III+, 9.5; IV+, 11.8.
The brook trout population within a 2-mile section of
Hunt Creek, Michigan was continuously monitored
for 44 years (Alexander and Nuhfer 1993). Fishing
was allowed the first 17 years, but was prohibited the
last 27 years. This study indicated that angler harvest
dramatically decreased the abundance and survival of
legal-size brook trout, resulting in significantly lower
numbers of fish older than age 1. In Maine, the ex

ploitation rate of legal-size brook trout is dependent
not only on angling intensity, but on growth rates. In
cold-water streams with slow-growing fish popula
tions, the legal length of 6 inches may not be attained
by trout until they are older, or may not be attained
at all. Thus, fishing regulations must (and in fact do)
consider both factors.
F ish in g Q u a lity

Fishing quality, a measure of fishing success, is mea
sured in terms of catch rate. Catch rate may be the
number of legal-size brook trout caught per hour or
per angler trip. Catch rate depends on angler skill, gear
restrictions, availability of brook trout, and season. For
the open-water fishing season, success is highest in
May and June, and some surveys have been conducted
during that period to sample the greatest number of
anglers and fish as possible in a short time, realizing
that the catch rate would not be representative of the
entire season. Several season-long surveys have been
conducted on Maine brook trout waters, yielding es
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timates of total annual angler use and harvest (A39).
The highest catch rates were recorded during a study
evaluating stocking rates. Selected waters were stocked
at higher than normal rates to establish appropriate
numbers to be stocked. The average catch rate was
7.9 trout per angler. This study was conducted in the
1970s when the general law limit was eight fish (12 in
Aroostook County). In a separate study, the average
catch rate at Quimby Pond (Rangeley lakes) was 0.40
brook trout per angler, which is likely more represen
tative of statewide catch rates. Quimby Pond is fly
fishing only, and the catch rate study was conducted
in the early 1980s.
In the 1990s, anglers began voluntarily releasing sub
stantial numbers of legal-size fish because they perceived
that the sport fishing resource was finite and they wished
to protect it from overharvest. Season-long surveys at
five wild brook trout ponds throughout Maine yielded
a catch rate of 0.53 legal-size fish per angler, of which
only 0.39 were kept. A study of three stocked waters
during the same period indicated a similar catch rate of
0.57 fish per angler, of which only 0.14 were kept. Har
vest rates are complicated by restrictive regulations on
individual waters because, as the length limit increases,
the percentage of available legal-size fish declines. De
clining catch rates may falsely imply a decline in fishing
quality. Therefore, it is important to consider the size
quality of the fish caught as well as angler satisfaction
with catch-and-release fishing (or, put another way,
acceptance of low creel limits) when measuring the
quality of the fishery. Nonetheless, catch and harvest
rate remain important indicators of fishing success.
Public Access

The public has historically accessed Maine waters
through a combination of landowner generosity and
law. Most of Maine’s brook trout waters are located
in the state’s commercial forests, whose owners have
traditionally (with some exceptions) allowed public
access over private roads. Fifty-five brook trout lakes
(6,617 acres, or 1.6% of the statewide total) have re
stricted public access. Most of these waters are located
in western Maine. Where private roads are not gated,
however, access to brook trout waters has generally in
creased since the 1970s due to accelerated construction
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of logging roads and the advent of all terrain vehicles
(ATVs).
The right to use the surface of inland and coastal wa
ters and to gain pedestrian access to Great Ponds is
legally guaranteed (though limited to ‘unimproved’
lands); pedestrian access to flowing and intertidal wa
ters is not. Increasingly, public access is being lost to
development and posting unless public access sites
are available. The Department retains a staff person
and has a small budget to secure legal access to public
waters. Locations of access sites are chosen based on
priority lists maintained by biologists, as well as com
mercial prices and availability. The extent to which
access sites are developed depends on the level of access
that is deemed ‘appropriate’. In general, Department
guidelines encourage launch sites for trailered boats
on large lakes, carry-on access for mid-size lakes, and
walk-in access for smaller ponds (MDOC and MDIFW
1995). The Department does not stock waters if angler
access is denied, or is determined to be unreasonable
or unequal to anglers.
Econom ic Importance o f B ro o k T ro u t

Anglers place brook trout near the top of their preferred
species list (Table 4.7). Angler preference of brook
trout has increased over time, from third of 15 species
in the 1974 survey (when they were surpassed by bass
and landlocked salmon) to first in the 1999 survey.
Angler preference for brook trout is also expressed
through fishing effort and harvest data determined
from angler surveys. Most anglers convey an attitude
of responsible stewardship toward brook trout through
their support of more stringent regulations at public
hearings, and through increased voluntary release rates
of legal-size fish.
The economic value of the brook trout fishery is ex
pressed through the purchase of fishing equipment,
travel costs, bait, food and beverages, lodging, and other
items. Boyle et al. (1989) broke fishing expenditures
into categories, as follows:
• Day-to-day expenses (gas, food, lodging, boat,
etc.).
• Fishing-specific-expenses (licenses, rods, tackle,
etc.).
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TA B LE 4 .7 Angler preference for brook trout. Data from angler questionnaire
surveys.

Date of Survey

Season

Residency

1974

W in te r

Summer

Rank

Species Ranked

Resident

3

15

Nonresident

3

15

All

3

15

Resident

1

Nonresident
All
1983

W in te r

Summer

1

Summer

21
21

Resident

3

15

Nonresident

4

15

All

2

Resident

1

Nonresident

1999

2

20

2

15
22
22

All

1

22

Resident

1

15

Nonresident

1

15

Complimentary

1

15

All

1

15

• Equipment purchases (boat, camper, camping
equipment, etc.).
In 1996, 289,800 anglers fished Maine’s inland waters a
total of 4.1 million days and the total economic impact
of freshwater fishing was estimated to be $292.7 mil

lion (Teisl and Boyle 1998). A 1994 survey indicated
that brook trout anglers expended 1.6 million angler
days during the open water fishing season (MacDonald
et al. 1996). Pro-rating yields an approximate annual

C H A P T E R FIV E

The Role of Hatcheries
H is to r y o f H a tc h e r y -Rea red
Bro o k T r o u t

Private hatcheries were established in Maine earlier than
public hatcheries. David Pottle of Aina started Maine’s
first known brook trout hatchery in 1869 by construct
ing several ponds on Spring Brook. The opportunity to
catch trout was sold to sportsmen “principally from New
York” who paid $1.00 per fish caught. The Oquossoc
Angling Association also artificially propagated brook
trout as early as 1873 at Bemis Stream, a tributary to
Mooselookmeguntic Lake in Oxford County, and built
a second hatchery near the Rangeley Outlet in 1876.
Though the hatcheries were private, brook trout were
stocked into the Rangeley Lakes.
Maine’s first state-owned fish hatchery was built in
Caribou in 1895, though the state had raised trout in
private facilities before that date (Table 5.1). By 1900,
there were three additional hatcheries, including one
at Edes Falls (Naples), East Auburn, and Monmouth.
The 1897 Commissioners Report also listed four pri
vate hatcheries, located at Monson, Megantic (northern
Franklin Co.), Hartland, and Parmachenee (northern
Oxford Co.) to which brook trout eggs from stateowned hatcheries were transferred. Thus, different
strains of brook trout were stocked throughout Maine,
and because they were stocked by private hatcheries,
no public record is available of their distribution. It
must be assumed that the genome of wild brook trout
throughout Maine have potentially been exposed to
undocumented stockings. However, given that hatchery
fish were stocked as fry, it is possible that most of these
stocked fish did not survive or reproduce.
In the 1900 annual report, the Commissioners of In
land Fish and Game summarized brook trout stock
ing as follows: 80,000 from the Edes Falls Hatchery

Henry Stanley
In a retrospective speech to the Maine Sportsmen's
Fish and Game Association (Maine Sportsman,
February, 1 89 6), Henry O . Stanley, senior Fish
and Game Commissioner, recalled the founding of
M aine's earliest hatcheries:
"I was appointed on the Fish Commission in 1 8 7 2 ,
about 2 4 years ago... N o fish hatchery had been
established in this State, nor had there been the
introduction of new and better varieties of fish in
our inland lakes and streams... W e went to work
and built one or two hatchery houses. For the first
few years we hatched only trout, and Penobscot
salmon; we had so little money, that a portion
of these expenses had to be paid by private
subscription."
"The first hatcheries we had in Maine were built
by myself without any expense to the State. It was
done by my own work, and subscription, from
sportsmen in and out of the state. The trout eggs
and also some of the landlocked salmon I took
myself, going to the streams where they spawned,
camping on the spot, till I could secure the eggs."
"...Places [for hatcheries] are hard to find. They
must

be

near

some

transportation with

railroad

convenient

for

plenty of pure water, and

ground so saturated that small artificial ponds can
be made in which to feed the young fry. The cost of
transporting the fish is small, as our railroads make
no charge for transportation."

to Sebago Lake and its tributaries; 68,666 from the
Caribou Hatchery, 117,000 from the Auburn Hatch
ery, and 194,600 from the Monmouth Hatchery. The
large numbers belie the poor survival of these fish due
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TA B LE 5.1

Early records of Pish and Game Department hatcheries that raised brook trout. Data from various

editions of the Report of C om m issioners, 1 8 8 9 -1 9 2 4 .

Year
Hatchery

Location

1 8 8 9 -9 0

1897

1 89 8

1 89 8

1 91 4

1 91 5

1916

1919

1 92 4

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Cold Stream

Enfield

X

Lake Auburn

Auburn

X

X

Edes Falls

N a p les

X

X

W ed

W e ld

X

Cobbosseecontee

Monmouth

X

X

X

X

X

X

X

Caribou

Caribou

X

X

X

X

X

X

X

X

M oosehead Lake

Squaw Brook

X

X

X

X

X

N orth Belgrade

Belgrade

X

X

X

X

X

Camden

Camden

X

X

X

X

X

X

X

X

X

M o xie

The Forks Pit.

X

Carleton Brook

W in th ro p

X

Rangeley Lake

O quossoc

X

X

X

X

X

X

X

X

X

X

X

X

X

Sebago Lake

Raymond

X

Dead River

Eustis

X

Tunk

T1 0 SD

G overnor H ill

Augusta

to their small size and the primitive transportation sys
tems available at the time. In the 1890s, hsh culturists
developed and refined ways to hold and feed fry through
the first summer. The Commissioners reported that
fall hngerlings, as they are now called, survived better
than fry that tended to suffer high mortality rates. The
Commissioners justified stocking efforts as follows: “We
believe that this is the only proper method to keep up
our supply of trout and salmon; we cannot depend
upon the supply from natural sources; the fishing will
deteriorate to such an extent that we shall lose the an
glers who come here from abroad and leave large sums
of money with our people, unless hsh are artificially
propagated to a large extent.” They went on to add,
“Given the means, hsh can be artificially propagated
without limit...” Referring to both salmon and trout,
they stated that “on our larger lakes and ponds in years
to come we believe we shall have to depend largely [on
stocked hsh] for our hshing, and a crop of six months
old hsh should be sown each year if we are to keep us
the supply.” Apparently, little consideration was given
to the imposition of regulatory restrictions to maintain
a ‘supply’ of wild hsh, as it is today.

X

Livingston Stone’s 1898 book, Domesticated Trout,
How to Breed and Grow Them, illustrated the extent
to which brook trout were moved from place to place
before accurate records were kept. In the spring of
1871, he sent 10,000 trout fry from Charlestown, New
Hampshire, to Norway, Maine, “120 miles by rail, 100
by boat, and 40 miles more by rail. The journey took
twenty-eight and a half hours.” They were carried in
a tank, in forty to fifty gallons of water, and “plenty
of ice.” About 500 died, “many of which had been
bruised by the ice.” The ultimate destination of these
hsh was not disclosed. State hatcheries also distributed
their hsh to distant locations. The 1898 Report of the
Commissioners of Fisheries and Game indicates that
speckled trout (brook trout) eggs from the Lake Auburn
Hatchery in East Auburn were sent to the Megantic
Preserve Hatchery, Sebago Lake Hatchery, Caribou
Hatchery, Parmachenee Private Hatchery, Rangeley
Private Hatchery, Monson Private Hatchery, and to
a private hatchery in Hartland. It was common to
transport brook trout within Maine by a combination
of train and wagon.
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Kendall (1924), speaking of the situation nationally,
noted that artificial propagation was hailed with “un
bounded enthusiasm” as a method of rehabilitation
after the marked failure of protective and restorative
fishery legislation. Yet, despite millions of fish being
stocked, he concluded that expected results were not
attained. He attributed the failure of stocking to the
widespread use of imported species (while neglecting
native species), and concluded, “The way to regulate
conditions already disturbed was to restore as nearly as
possible original or normal conditions.” In addition to
listing many examples of non-native fish affecting native
species, he also deplored the widespread introduction of
landlocked salmon to Maine lakes to the detriment of
native “huge trout.” He recognized that “millions upon
millions of fish have been planted in lakes and streams
of the United States without any scientific investigation
whatever for the purpose of determining whether the
waters were suitable for the fish which were proposed to
be planted in them, or whether the fish were desirable
for those waters.” This statement was corroborated in
the 1900 annual report of the Commissioners of Inland
Fisheries and Game, which stated, “For many years the
result of the work the commissioners did not show to
a certainty; the only way it could be demonstrated was
by introducing a new species of fish...”
Dr. Kendall's frustration at the decimation of native fish
populations and clumsy efforts to restore them through
ineffectual, uninformed regulations and a “shotgun”
approach to stocking represents the earliest recorded
call for an ecological approach to fishery management
in Maine. Writing in 1924, he noted, “Consult the
dictionary of a few years ago and you will not find
the word "ecology’, but modern dictionaries define it
somewhat as follows: The branch of biology which deals
with the mutual relations between organisms and their
complete environment.” It would be another 30 years
before such a philosophy would be implemented in
Maine. With the establishment of the Fisheries Divi
sion in the early 1950s, lakes were surveyed statewide.
Managerial preference was given to native species, and
stocking was recommended only if spawning habitat
was lacking or inadequate to provide a fishery. In ad
dition, the introduction of exotic species was limited
to those drainages where they already existed.
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Today, MDIFW operates nine hatcheries and rear
ing stations with a staff of 30 fish culturists and a fish
pathologist monitors fish health, investigates health
problems, and supervises treatment procedures when
necessary statewide. Fish culturists take 1-2 million
eggs annually from brook trout brood fish held in the
hatchery system. While this number of eggs is in excess
of what Maine needs, additional eggs are taken in case
of excessive mortality and/or to provide eggs to other
states. The health of hatchery-reared brook trout has
been monitored by semi-annual fish quality inspections
since 1977. Inspections monitor fish growth rates;
density (number of fish per volume unit of water); and
overall physical condition (head, eyes, operculum [gill
covering], gills, thymus, body, scales, fins, color, and
symmetry). Information from these surveys has been
used to improve rearing conditions (e.g., decreased rear
ing density, light exposure, fright responses, nutrition,
and feeding regimes) (Danner 2003).
Over the years, several strains of brook trout have been
reared at Maine hatcheries and rearing stations. Early
on, sources of eggs were poorly documented, and it
was not until the latter part of the 20th century that
the state kept careful records of the origins of hatchery
strains. The Maine Hatchery Strain (MHS) of brook
trout originated with fish taken at Basin Pond in Ken
nebec County. These fish were certified free of infectious
pancreatic necrosis (IPN) and isolated to the Phillips
Hatchery in 1965 where they have served as brood fish.
The Assinica strain, which is Canadian in origin, was
brought to Maine from New York in 1975. This strain
was crossed with the MHS to produce the FI hybrid
of progeny to provide hybrid vigor. Despite periodic
infusions of genes through the introduction of new
strains, including the Assinica strain, domestic trout
have exhibited poor longevity and high egg mortality.
Furthermore, declining and erratic egg survival rates
have rendered these strains unreliable as hatchery fish.
The inbreeding and domestication of these strains is
attributed to crossings made with inadequate numbers
of brood fish.
'Fish eggs are cared for and 'hatched out' in hatcheries, where
they may also be reared to stocking size. Because of their need for
more space as they grow, fish fry are in fact often moved to rearing
stations that provide room for them to grow to stocking size, but no
eggs are hatched at these sites.
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To reduce egg mortality and increase the longevity of
stocked brook trout, the Department’s Hatchery Section
undertook a program to replace domesticated stocks
with two strains of wild brook trout. Both strains were
taken from river drainages with large, wild populations,
and emphasis was placed on acquiring enough brook
trout to assure that genetic variability was maintained.
Brook trout were taken from Sourdnahunk Lake, Pis
cataquis County, from 1995-1998; and from the
Kennebago River, Franklin County, from 1996-1999.
Analysis of microsatellite DNA variation confirmed
that these two populations represented distinct genetic
units (Bernatchez 1996).
The protocol for establishing these new hatchery strains
stipulated that a minimum of 100 female and 100
male brook trout be mated annually from each of these
waters for a minimum of 3 years to establish a pool
of brood fish. Thereafter, an infusion of wild gametes
was to be made periodically in an effort to maintain
heterozygosity. The performance of the two strains
was documented both within the hatchery and in the
wild. The Kennebago strain proved easier to rear in a
hatchery environment and exhibited superior growth
rates, lived to older ages, and provided better returns
to anglers in the wild (Bonney 2002). Consequently,
the Sourdnahunk strain was abandoned in 2001.
B ro o k

tr o u t

Bioenergetics

S to c k in g

po lic y

Bioenergetics models monitor changes in growth in re
sponse to environmental change. Bioenergetic modeling
was developed “to assist managers in determining the
proper size, time of year, and response by brook trout
to changing annual conditions in lakes where poor trout
performance had been documented or assumed” (Hartleb 1996). Water temperature, fish weight, diet, and
energy density were used to determine consumption,
growth, and metabolic requirements throughout the
year, but specifically when water temperatures exceeded
optimal conditions. The models were used to predict
individual growth during sub-optimal temperature
periods and to predict the best brook trout manage
ment strategy.

Results indicated that stocking brook trout when
water temperatures were at or near 55°F could pos
sibly increase their chance or survival. Growth rates
were greater for small than for large fish and increased
as prey became more available. Therefore, food limita
tion would affect smaller-size brook trout, especially
fry, more than it would larger trout, thus confirming
the current stocking policy of planting larger trout in
less productive waters. Fry are not a good choice for less
productive waters because they exhibit lower growth
rates at low prey densities. Because fall fingerlings and
spring yearlings exhibited similar maintenance levels
and growth rates at different prey densities, either can
be stocked in ponds without a significant difference in
performance, unless predation (by fish) is a factor.
Lake Stocking Rates

Prior to 1970, the Fisheries Division established a bio
logical or “put, grow, and take” fall hngerling stocking
rate for lakes as follows: stock 150 fall fingerlings for
each acre 0 to 10 feet in depth, plus 50 fall fingerlings
for each acre 10 to 20 feet in depth, plus 20 fall finger
lings for each acre over 20 feet in depth. This formula
assumed that shallow littoral areas were more productive
than deeper water. MDIFW tested variations of this
stocking rate with a 7-year research project on six ponds
statewide. Marked fall fingerlings were stocked from
1970 to 1973 at three widely varying rates (Andrews
1977) (Table 5.2). Two ponds were stocked with half
the policy rate, two with the policy rate, and two with
twice the policy rate to determine whether different
stocking rates resulted in better fishing while making
more efficient use of expensive, hatchery-reared fish.
Spring population estimates indicated that winter sur
vival of brook trout stocked as fall-fingerlings ranged
from 29% to 97%, with an overall survival rate of
58%. The study found no relationship between length
at stocking (which varied from 3.7 to 7.9 inches) and
over-winter survival. Stocked fish grew 1.9 inches from
the time of stocking through the first winter (age On
to age I). Stocked fish grew 5.3 inches (range 3.2-7.8)
through their second winter at large (age 0+ to age II).
Few fish survived through the third winter to age III.
Results of this study indicated that relatively high fish-
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TA BLE 5 .2 Summary of a study that evaluated stocking rates of fall fingerling brook trout, 1 9 7 0 -1 9 7 6 .

W ater
Saw yer Pond

Acres

# Stocked/
Acre

67

70

Rate1

70

19

17

(Robbinston)

55

51

(Fort Kent)

Salmon Pond

4 7 (4 2 -5 4 )

100

1974

5 9 (5 0 -7 0 )

100

1 2 9 (9 4 -1 7 9 )

68

1971
1972

i1

1973

124

1974

124

1971

1 8 9 (1 6 8 -2 1 3 )

1972

1 8 2 (1 6 0 -2 0 4 )

36

1973

1 0 4 ( 9 0 -1 2 5 )

45

124

1974

1 1 6 (1 0 4 -1 3 3 )

80

235

1971

1 6 2 (1 4 0 -2 0 9 )

64

1972

2 8 2 (2 3 7 -3 4 2 )

71

1973

2 4 4 (1 9 1 -3 1 8 )

36

235

1974

1 4 2 (1 1 0 -1 9 1 )

38

227

1971

221 (2 1 4 -2 4 6 )

97

227

1972

1 3 8 (1 0 8 -1 8 3 )

53

1973

2 2 3 (1 7 0 -2 9 5 )

89

1974

1 0 9 ( 8 7 -1 4 0 )

42

1
i

235

11

1973

1972
0 .5

124

235

(T 3 0 M D)

100

124

124

Black Lake

1 4 5 (1 3 2 -1 5 8 )

1971

124

(Denmark)

29

1974

124

Long Pond

71 (51-1 1 1)

1973

39

39
G oulding Pond

Survival

70

39

% Overwinter

N o./A cre

1972
0 .5

39

(Perkins Pit.)

Year
1971

70

(Greenville)

H ills Pond

Population Estimate2

227

2

2

227
'Proportion of normal stocking rate

ing pressure and harvest could be sustained by stocking
at the policy rate. However, the study was unsuccessful
in defining a uniform stocking rate due to the high
variability among waters. It was recommended that the
existing stocking rate be retained as a basic guideline
but modified freely from lake to lake depending on
trout survival, growth rates, contribution of natural
reproduction, and harvest.
Currently, MDIFW stocks four age classes of brook
trout: fry, fall fingerlings, spring yearlings, and fall
yearlings (Maine Fish and Wildlife Magazine, Sum
mer 1992). Fry (1-4 inches long) are usually stocked
in late spring or early summer. Although fry are eco
nomical to stock, their survival rate decreases rapidly

as competition increases, and they are stocked under
only special conditions. Several ponds receive fry be
cause they are too small or remote for other stocking
methods. Horns Pond atop Bigelow Mountain is an
example— it is accessible on land only by trail, and
because it is situated atop a mountain (and thereby
susceptible to unstable air currents called thermals) it
is unsafe to stock by air. Fry are also backpacked into
remote waters that cannot be stocked even by air. Be
cause weight precludes the use of mechanical aerators,
special preparations are made for the transportation of
backpacked brook trout fry. A method developed pri
marily by Fish Culture Supervisor Chris Short of the
Phillips Hatchery involves cooling the fry with ice to
reduce metabolic activity and injecting oxygen into the
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T A B L E 5 .3 Brook trout stocking rates for lakes and ponds.

TA BLE 5 .4 Brook trout stocking rates for streams.
Stocking Rate

# Stocked1
Acreage
2 0 0 or less
O ver 2 0 0

Fry

FF2

SY3

1 5 0 -2 5 0

2 5 -1 5 0

5 -2 5

1 0 -5 0

1-5

Age Group

# Per Acre

# Per 100 yd2

-

Fry

25

Fall Finger ings

1 5 0 -2 5 0

3-5

Spring Year lings

5 0 -1 5 0

1-3

'Num ber stocked per surface acre, 0 -2 0 feet deep
2Fal! fingerlings
3Spring yearlings

bag before transport. The water is warmed (tempered)
to that of the receiving water before the fish are released.
Using this method, fry show high survival rates after
several hours of backpacking.
Larger fish are transported in aerated tanks by truck or
by a combination of truck and airplane. Fall fingerlings
(5 to 7 inches long) are stocked in waters where fry do
not survive or grow well because of interspecific com
petition or other factors. Most brook trout stocked in
Maine are fall fingerlings. Fry and fall hngerling stock
ings are called biological stockings because the fish are
not immediately harvestable by virtue of their small
size or by having been stocked when the fishing season
is closed. These fish have time to grow and acclimate
to their new environment.
Spring yearlings (7 to 11 inches long) are stocked
in waters with marginal water quality and/or heavy
fish predation that results in poor survival of smaller
stocked fish. This method of stocking is referred to as
put-and-take “catchable” stocking because the fish are
immediately harvestable. Some stocked fish escape im
mediate harvest and grow to larger sizes. Spring yearling
stocking provides brook trout fishing in waters that
could not otherwise provide one. Fall yearling stock
ing is a recent innovation. Though expensive, some fall
yearlings are stocked to provide fall and winter fishing
in waters where smaller fish perform poorly.
Stocking rates are based on a water’s ability to produce
good trout growth. Because shallow waters produce
more prey than deeper waters, lakes and ponds hav
ing a high proportion of shallow water are usually the
most productive and are stocked at higher rates than
deep lakes and ponds. Stocking rates are presented as

ranges due to the variability in the contritmtion of
natural reproduction, competition from other species,
and fishing pressure (Table 5.3).
Stre am Stocking Rates

Most Maine streams with habitat capable of support
ing brook trout have adequate natural reproduction.
Brook trout spawn in well-oxygenated gravel, typically
in riffle areas. This type of habitat need not be abun
dant, and relatively small patches will often suffice to
meet spawning needs. Fry need instream cover for
protection from predators— rocky substrates, which
are typically abundant in streams, meet this need. In
waters where natural reproduction and nursery habitat
are inadequate to support a natural fishery, but where
adult habitat is suitable, brook trout may be stocked.
Rates depend on age at stocking (Table 5.4).
Streams must meet minimum summer water quality
and habitat standards to be stocked with brook trout
TA BLE 5 .5 W a te r quality and habitat requirements for
brook trout stocking in streams.

Variable
Temperature

Value
7 2 ° F or ess in stream or
presence of thermal refugia

Dissolved oxygen

At least 7 ppm

Average thalweg

For stream w idths up to 15 ft.:

depth1

minimum of 8 in.
For stream w idths greater than
15 ft.: minimum of 12 in.

Instream cover

M inim um of 1 0 percent

Pools

M inim um of 2 0 percent

phi

5 . 5 - 8 .5

Flow

At least 4 0 % of average
annual d aily flow

'Average of maximum depths of a se rie s of cross sections of a stream channel.
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on other than put-and-take basis (Table 5.5). In ad
dition, rivers and streams stocked with fall fingerling
brook trout must have habitat (typically pools) capable
of ensuring their overwinter survival.
C urre nt N u m b e r o f Stocked W a te rs

The number of waters stocked with brook trout has
increased markedly in recent years (Tables 5.6 and 5.7),
as management strategies have broadened to include
waters once deemed unsuitable for stocking. Waters
capable of providing seasonal, put-and-take fisheries
are being stocked with legal-size brook trout to in
crease angling opportunities near human population
centers. Examples are Jamies Pond in Manchester, the
Sebasticook River in Pittsfield, the Piscataquis River in
Guilford, Wilcox Pond in Biddeford, Pettingill Pond
in Auburn, Jerry Pond in Millinocket, Haley Pond
in Rangeley, and Arnold Brook Lake in Presque Isle.
This program is limited by the number of fish— typi
cally spring yearlings— that Maine’s hatcheries can
produce with existing facilities and budget constraints.
Waters chosen for this effort often have limiting water
temperatures and/or moderate-to-severe interspecific
competition. Nonetheless, they provide seasonal fish
eries under the following conditions:
• When stocked in the fall when water temperatures
are suitable, they will provide a winter and spring
fishery
• When stocked in the spring, they will provide a
fishery for several weeks or months before water
temperatures become unsuitable
• When stocked at larger sizes, they will be less vul
nerable to predators.
The expense and relatively short duration of these
fisheries is justifiable, on a limited basis, because they
provide opportunity to anglers, including children,
who would otherwise be unable to fish.

TA B LE 5 .6
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Average number of lakes and streams

stocked per year with fall fingerling and spring yearling
brook trout, 1 9 8 4 - 2 0 0 0 .

Year

Lakes

Streams

Total

1 9 8 4 -1 9 8 5

230

13

243

1 9 8 6 -1 9 9 0

267

19

286

1 9 9 1 -1 9 9 5

258

18

276

1 9 9 6 -2 0 0 0

299

11

309

Fall Fingerlings

Sp ring Yearlings
1 9 8 4 -1 9 8 5

103

27

129

1 9 8 6 -1 9 9 0

126

35

161

1 9 9 1 -1 9 9 5

164

54

218

1 9 9 6 -2 0 0 0

284

199

483

1 9 8 4 -1 9 8 5

333

39

372

1 9 8 6 -1 9 9 0

402

54

455

1 9 9 1 -1 9 9 5

422

72

494

1 9 9 6 -2 0 0 0

583

210

793

A ll

TA B LE 5 .7

Averag e number of fall fingerlings and

spring yearling brook trout stocked per yea:■ in lakes
and streams, 1 9 8 4 - 2 0 0 0 .

Year

Lakes

Streams

Total

Fall Fingerlings
1 9 8 4 -1 9 8 5

5 1 4 ,8 4 4

1 3 ,3 0 0

5 2 7 ,8 7 4

1 9 8 6 -1 9 9 0

5 3 0 ,2 0 1

3 3 ,2 0 2

5 6 3 ,4 0 3

1 9 9 1 -1 9 9 5

4 7 1 ,8 9 7

2 7 ,6 4 9

4 9 9 ,5 4 6

1 9 9 6 -2 0 0 0

4 5 3 ,3 8 9

1 3 ,8 4 9

4 6 7 ,2 3 8

1 9 8 4 -1 9 8 5

4 8 ,6 3 0

1 0 ,6 7 3

5 9 ,3 0 3

1 9 8 6 -1 9 9 0

6 7 ,8 7 6

1 9 ,9 1 2

8 7 ,7 8 8

1 9 9 1 -1 9 9 5

9 8 ,0 5 5

3 5 ,1 2 1

1 3 3 ,1 7 6

1 9 9 6 -2 0 0 0

1 7 4 ,7 9 7

6 7 ,7 0 3

2 4 2 ,5 0 0

5 6 3 ,2 0 4

2 3 ,9 7 3

5 8 7 ,1 7 6

1 9 8 6 -1 9 9 0

5 9 8 ,0 7 5

5 3 ,1 1 4

6 5 1 ,1 8 9

1 9 9 1 -1 9 9 5

5 7 0 ,0 3 2

6 2 ,7 7 0

6 3 2 ,7 2 2

1 9 9 6 -2 0 0 0

6 2 8 ,1 8 6

8 1 ,5 5 2

7 0 9 ,7 3 8

Spring Yearlings

All
1 9 8 4 -1 9 8 5
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P e r fo r m a n c e
F ish

of

H a t c h e r y -R e a r e d

The growth, longevity, and behavior of hatchery-reared
brook trout may be considerably different than that of
native fish. Domestic strains of hatchery-reared trout
are typically larger when stocked than same-age wild
fish, but are generally shorter-lived. The large size of
hatchery-reared fish is advantageous if predation risk
is high, and can make them more attractive to anglers.
Managers may not be concerned with reduced longev
ity in habitats with marginal water quality or in waters
with high fishing pressure. This situation is generally
true in the waters of Maine’s coastal plain and the Pe
nobscot plain where interspecific competition (from
perch, suckers, and other warmwater fish species) is
common and where water quality is frequently mar
ginal for salmonids. Biological trout stocking is typi
cally the management goal in western and northern
Maine. That is, fall fingerlings are stocked after the
fishing season with hopes that they will adapt to the
new environment and acquire “wild” traits before the
spring fishing season.
In New York’s Adirondack lakes, Flick and Webster
(1962) demonstrated differences in the performance
of wild versus domestic strains of brook trout. Working
with wild and domestic strains—both of which were
reared in hatcheries— they documented better survival
of wild strains the first summer at large, despite the size
advantage of the domestic strain, which were consis
tently heavier at a given length. In an earlier study, the
authors demonstrated that domestic trout are more
vulnerable to fly fishing than are wild strains—fisher
men caught 31% and 37% of the estimated population
of two domestic strains, compared with only 12% of
the wild strains.
H atchery En v iro n m e n t

In 1994 Fisheries Planner Owen Fenderson developed
a table of length to number-per-pound relationships
for brook trout reared in Maine hatcheries. Data were
pooled for Maine Hatchery Strain (MFiS), Assinica
Strain, FI crosses (MFiS x Assinica), and Assinica x
Tomah crosses. Sourdnahunk trout were significantly
less robust (weighed less at a particular length) than

TA B LE 5 .8

M ean length versus number per weight

for hatchery-reared domestic and w ild (Sourdnahunk)
strains of brook trout.

Length
(inches)

W eight (oz) by Strain
Domestic1

Sourdnahunk2

1

0 .01

0 .0 0 5

2

0 .0 5

0 .0 4

3

0 .1 7

0 .1 3

4

0 .4 5

0 .3 2

5

0 .8 3

0 .6 3

6

1 .4 4

7

2 .2 9

8

3 .4 8

9

5 .0 0

10

6 .9 6

'Log 1OY = 1 .1 2 1 7 5 3 4 9 4 + ( - 0 .3 2 8 3 1 7 7 8 5 ) Log 10(X)
2Log 10 Y = 1 .1 6 3 6 6 1 + ( - 0 .3 3 0 4 1 0 ) LoglO(X)

domestic strains of the same length, and values were
therefore calculated separately. A subset of these values
is shown in Table 5.8 to demonstrate the size differ
ences of the domestic and “wild” strains.
Post-stocking:

Lake Fish e rie s

Research biologist Phillip Andrews initiated a com
parative study of different strains of hatchery-reared
brook trout in Maine in the late 1980s. The study
was designed to evaluate the relative performance of
the domestic Maine Hatchery Strain (MHS) and the
FI (MHS x Assinica Strain) Strain. Four paired stock
ings were made at East and West Pike Brook Ponds
and Pineo Pond, Washington County, in 1988, 1989,
and in 1992. Evaluations were determined from clerk
surveys, gill nettings, and post-fishing season popula
tion estimates in 1988, 1989, 1990, and 1992. Results
showed that the growth rates and catch rates of the two
strains were not different (Bonney 1993). Both strains
stocked as spring yearlings were sexually mature at age
15 months. Those stocked as fall fingerlings were not
mature until age 18 months. Only 6% of the MHS
fish and 8% of the FI hybrid fish sampled were age
II+, indicating similar holdover rates for both strains.
Fall fingerlings grew the most during a three-month
period between the first summer and fall at large, when
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Kennebago versus Sourdnahunk Strain Comparison
Performance of the two wild strains was evaluated by three years of season-long angler surveys and five years
of post-fishing season population estimates (Bonney 2 0 0 2 ). Angler surveys indicated that harvest rates for the
two strains were similar. However, a greater proportion of the Kennebago fish were caught as older (age 11+
and greater) fish. The harvest rate of Kennebago fish was 1.1 Ib/acre, compared to 0 .7 Ib/acre for Sourdna
hunk fish. Post-fishing season population estimates indicated sim ilar abundance of the two strains. However,
Kennebago strain fish weighed more than the Sourdnahunk fish. More Kennebago fish were sexually mature
at age l+, and all fish of both strains were mature at age II+. Combined data from the same study yielded
abundance and harvest information fo r both wild brook trout strains. Clerk angler surveys were conducted at
three study ponds with a variety of regulations for three years.
• Anglers fished the study ponds for 2 2 -3 2 (average 29) trips/acre/season.
• Anglers voluntarily released 70% of the legal-size fish they caught and kept an average of 0.1 7 brook
trout/angler.
• It took anglers 3 .7 hours to catch a legal size fish.
• They harvested brook trout at a rate of 5 .4 9 Ib/acre annually.
• A total 71% of the trout harvested were age l+; 22% were age 11+ 7% were age III+, and 0% was age
IV+.
• Attempts to determine post-fishing season population estimates were unsuccessful at waters with high
rates of interspecific competition.
• For those waters with low interspecific competition (four waters; total of eight population estimates over
a 3-year period), the standing stock averaged 1 0.6 brook trout (5.0 Ib/acre).
• The average abundance of age 1+ fish was 7 .8 (3.2 Ib/acre); age 11+ fish was 2 .6 (1.6 Ib/acre); age 111+
fish was 0 .3 (0.3 Ib/acre) and age IV+ fish was 0.1 (0.2 Ib/acre).
• Age 11+ fish represented 24% of the number and 32% of the weight of the standing stock; age 111+ fish
represented 3% of the number and 6% of the weight of the standing stock.
Based on the results on this study, as well as relative performance of brood fish, the Kennebago strain has
been retained as a brood line and the Sourdnahunk strain was abandoned in 2 0 0 1 .

water temperatures were warmest.
Most of the brook trout strains in Maine’s hatchery sys
tem, including the so-called “Maine Hatchery Strain”,
originated outside of Maine. Increasingly poor perfor
mance of the domestic strains—attributed to inbreed
ing—prompted experimentation with new strains and
crosses, including import of Assinica (from Canada)
and Owhi (from the western United States) strains. Yet,
these infusions of new genes failed to improve longevity
significantly, and in the early 1990s, hatchery managers
opted to develop new strains from wild Maine stocks.
The advantages were to use fish genetically adapted to
Maine, and to begin with genomes adequate in size to
avoid inbreeding.
The performance of the Sourdnahunk and Kennebago

strains was evaluated by paired stockings of the two
strains, identifiable by differential fin excision, in eight
lakes in Cumberland, Franklin, Kennebec, Oxford, and
Washington counties. The strain that performed bet
ter in the wild would be retained as hatchery brood to
supplement the domestic strains. Based on the results on
this study, as well as relative performance of brood fish,
the Kennebago strain has been retained as a brood line
and the Sourdnahunk strain was abandoned in 2001.
The intent of adding a “wild” strain to the hatchery
system was to replicate, as nearly as possible, the char
acteristics of wild fish—particularly longevity and be
havior—in hatchery fish. The domestic strains of brook
trout were retained—despite relatively poor longevity
in the wild and poor rates of egg hatching— because
their superior growth rates resulted in higher survival
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Branch Brook Stocking Study, 1959-1965
The study section of Branch Brook, York Co., was divided into three 500-foot sections separated by weirs and
two-way fish traps designed to monitor, and in some cases restrict, movement. One section was designed
to measure overwinter survival of 3 5 0 fall fingerlings stocked in an environment free of wild trout. Another
assessed the survival of 3 5 0 fall fingerlings stocked in an environment with 3 0 0 wild brook trout, and the third
monitored the survival of 3 0 0 wild trout free from competition with stocked trout. Hatchery trout were tagged
o r clipped for identification, but were not allowed to move out of the sections into which they were stocked.
W ild trout were allowed to move freely except that they were excluded from the first section. Population
estimates were made by electrofishing each spring before the opening of the fishing season to determine
overwinter survival. After 7 years of study, the following conclusions were drawn from the Branch Brook study:
• Overwinter survival of stocked fall fingerlings stocked in the presence of wild trout varied from 4 to 48/6
and averaged only 29%.
• The survival rate of those stocked in the absence of wild trout was slightly higher and averaged 35%.
• Brook trout stocked pre-season as spring yearlings tended to out-migrate, and were not available to
anglers within the study site. Out-migration was attributed to high stream flows, failure of the hatcheryreared fish to acclimate to the habitat, o r a combination of the two factors.
• Negligible numbers of stocked fish were captured after more than one year at large.
The most economical method for stocking streams, in terms of return to the angler, was in-season stocking
of legal-size brook trout. However, put-and-take stocking is the least aesthetic of the alternatives. Another
important conclusion drawn from the Branch Brook study is that fall stocking of hatchery-reared brook trout
in streams can reduce the overwinter survival rate of wild trout.

in waters with interspecific competition.
Post-stocking: Stre am Fish e rie s

The earliest evaluation of brook trout stocking in
Maine streams was conducted on a 1,500-foot sec
tion of Branch Brook (Wells, Kennebunk, and Sanford,
York County), from 1959 to 1965 (DeRoche 1967,
1968). Using conclusions reached from the Branch
Brook study (textbox), the Fisheries Division adopted
several stream stocking guidelines. When enough wild
brook trout are present to provide satisfactory fishing,
no stocking should be considered. However, stream
stocking has its place, especially in waters with suit
able water quality, but where brook trout abundance
is limited by lack of natural reproduction or by exces
sive harvest, such as waters with high fishing pressure.
Fall fingerlings can provide good fishing provided the
stream has suitable overwintering areas, such as pools,
and does not have a large predator population. Other
wise, legal-size brook trout are stocked in the spring to
provide immediate fishing (DeRoche 1968).
Domesticated brook trout did not survive in Wisconsin

streams as well as resident wild brook trout (Mason et
al. 1967). The domestic strain was harvested early in
the fishing season, whereas hybrids and wild brook trout
contributed to the fishery throughout the season. Their
superior survival rates were attributed to their wildness
and smaller size, making them more difficult to catch
and less desirable for the creel. In a Prince Edward
Island experiment, transplanted wild trout could not
compete with trout already resident to a study stream
(Saunders and Smith 1962b), and the authors specu
lated that hatchery-reared trout would fare no better
in competitive situations.
Boland (1997) evaluated the success of stocking fry and
fall fingerling brook trout in several southern Maine
streams. Results of the study (textbox) suggested that
stocked fall fingerling brook trout performed poorly
in streams with intraspecific or interspecific competi
tion and/or marginal water quality. The fry, though
smaller at stocking, exhibited better survival rates in
ideal habitat conditions.
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Southern Maine Trout Stocking Studies
An unnamed brook in G ray was stocked annually with 1 ,0 0 0 brook trout fry ( 2 9 / 1 0 0 yd2) from 1 99 2 to
1 996. The study reach was comprised of 3 4 habitat units1, averaged 6.1 ft. in width, and had cool water
temperatures throughout the summer. Tro ut were confined to small shallow pools during low flows, however.
No other fish species were present.
Survival of stocked fry to one year post-stocking (determined by electrofishing) ranged from 7 .7 to 19.6%
when they averaged 5 .3 inches in length and 1.1 ounces in weight. The fish were not harvestable because
the minimum legal length limit was 6 inches. Survival to 2 years post-stocking ranged from 0% to 2.8% when
they averaged 7 .3 inches in length and 2 .9 oz. in weight. The population of legal-size brook trout averaged
1 .2 / 1 0 0 yd2 during the study period. Adult brook trout habitat was absent from the study area, however, and
it is likely that larger fish migrated in search of more optimal habitat.
Collyer Brook in Gray averages 2 5 feet in width. W a te r temperatures are marginal for brook trout in the
summer, but there are numerous coldwater springs. Collyer brook contains wild brook trout, brown trout,
suckers, minnows, and American eel. It was stocked with 6 0 0 fin-clipped brook trout fall fingerlings (1.1 / 1 0 0
yd2) from 1 9 9 2 to 1 9 9 4 and with 2 ,0 0 0 fall fingerlings (2 .9 / 1 0 0 yd2) in 1 99 5 and 1 99 6. N o stocked fish
were captured one year post-stocking at the lower stocking rate and only one stocked fish was captured (in
two years of effort) one year post-stocking at the higher stocking rate. Anglers reported catching wild brook
trout but no stocked trout.
Killick Brook in Hollis averages 14 feet in width and contains wild brook trout, suckers, minnows, yellow perch,
and chain pickerel. It was stocked with 6 0 0 fin-clipped brook trout fall fingerlings ( 1 .5 / 1 0 0 yd2) from 19 9 2
to 1 99 4. No stocked fish were captured one year post-stocking, nor did anglers report catching stocked fish.
'One habitat unit equals 1 0 0 yd2

Abundance o f W ild and Hatchery-Rea red Brook
Tro u t

Of Maine’s 1,135 principal fishery brook trout lakes,
476 (42%) are stocked. Lakes stocked with brook trout
typically have habitat suitable for adult fish, but they
lack the specialized habitat required for successful re
production. In some cases natural reproduction occurs,
but is inadequate to provide a fishery. Historically,
these wild populations were routinely supplemented
with hatchery fish with little or no consideration for
genetic implications. Currently, such lakes are stocked
only if the wild population cannot be protected from
over-fishing through fishing regulations, and if stocked
fish will not jeopardize neighboring wild populations
through out-migration.

Many investigations have concluded that generations
of inbreeding in North America’s hatcheries have re
sulted in a loss of wildness and an inability of domestic
strains to adapt to ecological conditions in the wild
(Fraser 1989). In Ontario, planted interstrain-hybrid
and wild-strain brook trout established self-propagat
ing populations in lakes where earlier plantings of a
domestic strain had failed to reproduce successfully
{ibid.). Fraser concluded that the domestic strain had
lost its ability to locate and use suitable spawning areas.
This failure was compounded by poor rates of survival
to maturity.
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A1

Seechi Depth (ft)

Phosphorus

Alkalinity

(ppb)

(mg/l)

Conductivity
(pS/cm)

Chlorophyll a (ppb)

Water, County

M in

Mean

Max

Color
(SPU)

B Pond, Piscataquis

9 .7

1 1 .3

1 2 .7

2 4 .0

9 .0

4 .5

1 6 .0

Beaver P, Franklin

8 .3

1 3 .3

1 6 .3

3 6 .0

1 2 .0

5 .6

2 1 .0

3 .9

5 .2

Brow n P; Piscataquis

7 .3

7 .7

8 .7

2 4 .0

1 4 .0

5 .5

2 2 .0

4 .4

4 .5

Clear L, Piscataquis

2 9 .0

3 0 .7

3 3 .3

6 .0

4 .0

1 4 .7

3 3 .0

1 .8

1 .9

C rosb y P, Franklin

9 .7

1 2 .3

1 5 .0

3 4 .0

1 3 .0

7 .8

3 1 .0

5 .7

6 .5

Daicey P, Piscataquis

1 7 .3

1 9 .3

2 0 .7

8 .0

7 .0

6 .0

2 1 .0

1 .8

2 .0

Indian P, Piscataquis

8 .7

9 .0

9 .3

2 1 .0

1 5 .0

8 .5

2 7 .0

5 .4

5 .7

Johnston P, Piscataquis

2 9 .7

3 2 .0

3 5 .0

8 .0

5 .0

4 .8

1 4 .0

2 .2

2 .2

Kamankeag P, Frank in

1 3 .0

1 6 .7

2 0 .0

1 7 .0

1 0 .0

8 .8

3 1 .0

2 .2

2 .9

Little M o xie P, Somerset

7 .3

8 .3

9 .0

6 2 .0

2 2 .0

3 .0

2 0 .0

3 .4

3 .4

Little Pi Isbury P, Piscataquis

5 .3

7 .7

9 .7

1 8 .0

1 2 .0

2 7 .8

6 4 .0

7.1

1 0 .0

Rock P, Franklin

4 .3

5 .3

5 .7

4 4 .0

1 1 .0

5 .5

2 1 .0

2 .3

2 .6

Rum P, Piscataquis

1 3 .7

2 0 .7

2 6 .0

2 1 .0

0 .0

7 .8

3 5 .0

7 .2

7 .2

Mean

Max

3 .5

4 .2

Salmon P, Piscataquis

6 .0

8 .7

1 0 .0

2 4 .0

2 0 .0

7 .8

2 4 .0

6 .4

6 .4

Secret P, Piscataquis

1 1 .3

1 2 .3

1 3 .7

1 9 .0

1 0 .0

6 .3

2 3 .0

4 .3

5 .1

Th isse 1 P, Piscataquis

1 9 .3

2 3 .0

2 5 .0

6 .0

8 .0

8 .8

2 6 .0

3 .8

6 .4

Big Turner P, Somerset

1 0 .3

1 3 .7

1 7 .0

2 6 .0

0 .0

8.1

3 2 .0

3 .3

4 .4
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Sum m e r w a te r q u a lity va lues of w ild b ro o k trout ponds. Data from M a in e D EP , 1 9 9 9 - 2 0 0 0 .

A2 (from page 11)
W ater quality parameters of two Maine brook trout streams.
Stream
Classification

Date

pH

Alkalinity
(mg/L)

DOC
(ppm)

Ca
(ueq/L)

Mg
(ueq/L)

K
(ueq/L)

Na
(ueq/L)

Cl
(ueq/L)

School Brook2

6/1983

6 .9

2 0 .5

-

6 .5

1.9

0 .3

1.7

-

(Oxbow Pit.,

8 /1983

7 .3

1 9 .5

-

9 .2

0 .5

1.9

-

Aroostook Co.)

11/1983

7

10.1

-

6 .8

0 .4

1

6/1984

6 .9

1 2 .9

-

4 .8

1.3

0 .3

8/1984

7 .2

2 3 .6

-

6 .2

1.8

0 .3

10/1984

7 .5

2 6 .3

-

7 .4

2

0 .6

W a ter

S °4
(ueq/L)

Cond1
(ueq/L)

-

-

0 .2

-

-

-

0.1

-

-

1.4

-

< 0 .0 1

-

-

1.8

-

< 0 .0 1

-

-

2 .3

-

< 0 .0 1

-

-

5/3 /1 9 98

6 .4

-

3 .2

91

6 1 .5

15.1

3 1 6 .8

293

1.6

9 6 .9

52

(Acadia National

7/17/1998

6 .7

-

2.1

153

82

1 3 .7

4 0 0 .4

370

2 .5

9 1 .2

66

Park, Hancock

8/20/1998

6 .9

-

1.7

1 8 6 .5

9 8 .4

14

3 9 6 .9

349

2 .3

8 8 .3

76

9/15/1998

7.1

-

2

1 8 7 .5

1 0 7 .4

16.1

374

374

2 .3

8 8 .3

71

5 /3/1998

6 .4

-

2

7 4 .5

4 8 .4

7 .3

180

167

0

9 0 .6

36

7/16/1998

6 .4

-

1.8

131

6 6 .4

8 .8

2 1 9 .1

202

2 .4

8 1 .8

46

Hunter's Brook3

B2

NO
(ueq/L)

County)
B3

C4

8/20/1998

6 .4

-

1.4

136

7 5 .4

9.1

2 3 6 .3

212

2 .5

7 6 .3

53

9/15/1998

6 .5

-

1.3

148

82

9 .6

2 6 3 .1

220

2.1

7 8 .9

49

5 /3/1998

6 .4

-

2 .4

79

5 0 .8

1 0 .7

1 9 1 .4

176

0 .9

92

38

7/17/1998

6 .6

-

1 .7

141

7 2 .2

9 .9

2 3 8 .5

315

2 .7

8 4 .7

49

8/20/1998

6 .7

-

1.4

1 5 8 .5

8 5 .3

1 0 .7

2 7 8 .1

236

3 .8

8 1 .9

58

9/15/1998

6 .7

-

1.1

1 6 6 .5

9 0 .2

1 1.7

2 9 2 .6

232

3 .2

8 3 .4

53

'Specific Conductance
2From Mullen (1 9 8 5 )
3From Le (1 999)
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A3

(from page 12)

M axim um summer temperatures of selected brook trout streams in M aine.

W a ter Temperature (°F)
Waterbody
Aroostook R

County

Site

Year

Elev. (ft)

Days > 6 8 ° F

Aroostook

Caribou Dam

1992

391

27

77

1993

391

42

78

Days > 7 7 ° F

Max

M ile 5 . 9

1997

1 ,6 2 0

0

0

60

M ile 1 8 .8

1997

2 ,4 5 0

0

0

58

M ile 0.1

2001

1 ,5 2 0

51

10

M ile 1 .6

2000

1 ,6 2 0

34

0

74

M ile 5 .8

2000

1 ,6 9 0

29

0

76

2001

1 ,6 9 0

37

7

M ile 1 3 .5

2000

1 ,8 6 0

18

0

74

O xford

M ile 1.3

2000

1 ,7 4 0

3

0

70

O xford

M ile 0 . 3

2000

1 ,7 1 0

15

0

73

South Bog S

Franklin

M ile 3 .9

2001

1 ,8 0 0

10

0

M ile 1 .4

2001

1 ,5 3 5

21

0

Sunday R

O xford

M ile 0 . 5

1998

635

0

0

M ile 7 . 4

1998

810

M ile 1 2 . 6

1998

1 ,6 0 0

Cupsuptic R

M a g a llo w a y R

M a g a llo w a y R

O xford

O xford

1 st East Branch
M a g a llo w a y R
2nd East Branch

A4

1

0
0

0

(from page 17)

Age and lengths (inches) of spaw ning brook trout.

Age
W a ter

Year

Cupsuptic R

2002

Kennebago R

M a g a llo w a y R

Socatean S

1995

2002

1957

(Moosehead Lake)

All

All

Variable

1+

Length

11+

111+

IV+

v+

8 . 7 ± 1 .2

1 1 . 5 + 0 .2

1 4 . 1 + 0 .5

1 7 .1 + 0 .4

Num ber

2

13

14

2

Percent

6 .5

4 1 .9

4 5 .2

6 .5

Length

9 .7 + 0 .4

1 1 . 9 + 0 .2

1 3 . 9 + 0 .3

Num ber

10

26

7

Percent

2 3 .3

6 0 .5

1 6 .3

Length

1 3 .7 + 0 .4

b6 . 2 + 0 . 3

1 8 . 1 + 0 .3

Num ber

6

8

4

Percent

3 3 .3

4 4 .4

2 2 .2

1 0 .9

1 4 .6

17.1

Length

7 .5

19.1

VI+

1 9 .9

Num ber

51

190

264

108

35

3

Percent

7 .8

2 9 .2

4 0 .6

1 6 .6

5 .4

0 .5

Length

7 .5

1 0 .9

1 4 .3

1 6 .6

19

1 9 .9

Num ber

51

208

31 1

133

37

3

Percent

6 .9

28

4 1 .9

1 7 .9

5

0 .4
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(from page 17)

Number of mature brook trout, by ages, sampled in fall from M a in e lakes < 2 0 0 acres (percent in parentheses).

Aqe
Group

Origin
W ild 1

Hatchery2

M ature

All

40

5

2367
(65)
3659

11+

111+

IV+

V+

537

895

714

176

(42)

(65)

(90)

(98)

(1 0 0 )

A ll

1271

1374

790

179

40

5

M ature

269

139

12

420

(84)

(1 0 0 )

(92)

(89)

274

139

13

473

172

127

18

317

(59)

(1 0 0 )

(1 0 0 )

(72)

All

194

127

18

439

M ature

70

70

(74)

(74)

91

91

A ll
M ature

(Sourdnahunk)

Hatchery3

VI+

1+

(1 0 0 )

(Kennebago)

Hatchery

Age

(Domestic)
All

'Regulations evaluation study, 1 9 9 4 -2 0 0 1 (Bonney 2 0 0 2 )
2Kennebago-Sourdnahunk strain comparison study, 1 9 9 7 -2 0 0 0 (Bonney 2 0 0 2 )
"Sampled 1 9 8 8 -9 2 (Andrews)

A6

(from page 2 1 )

Length and wei ght at age of w ild brook trout trapnetted from Cha mberlain Lake, 2 0 0 1 . Sa mple siz e in
parentheses.

Ag e
1+

11+

111+

IV+

V+

VI+

VII+

All

5 .5 + 0 .4

9 .7 + 0 .2

1 3 .2 + 0 .1

1 5 .5 + 0 .2

1 7 . 5 + 0 .2

1 9 . 2 + 0 .2

2 1 .9

1 4 .2 + 0 2

(22)

Size Variable1
Length

3

30

28

(1 2 0 )
2 0 .5 + 0 .4

(22)

(15)

(9)

(1)

(1 2 0

18

13

8

0 .8

CO

% of total

(1)
8 9 .9

+i

(34)

(9)
4 4 .1 + 2 .4

o

(36)

cm

0

W eight

(15)
3 3 .1 + 1 .6

K

(34)
1 3 . 7 + 0 .5

CM

(36)
5 .1 + 0 .4

(3)

'Length: inches, Weight: ounces

A7

(from page 2 1 )

Length and weiight at age of w i Id brook trout fro m 2 2 lakes < 6 0 0 acres, 1 9 9 4 - 2 0 0 0 . Sam ple siz e in
parentheses.

Age
Size Variable1
Length

W eight

% of total

l+

11+

111+

IV+

V+

VI+

All

7 .4 + 0 .0 3

9 .6 + 0 .0 3

12 .0 + 0 .0 8

1 4 .2 + 0 .2

1 5 . 7 + 0 .3

1 6 . 3 + 0 .5

1 0 .4 + 0 .0 4

(1 2 7 5 )

(1 5 0 4 )

(9 2 0 )

(2 1 3 )

(51)

(7)

(4 4 5 6 )

2 .5 + 0 .0 4

5 . 6 + 0 .1

1 1 . 4 + 0 .2

1 8 .2 + 0 .6

2 3 .4 + 1 .2

2 1 .8 + 2 .8

6 .7 + 0 .1

(1 2 1 3 )

(1 4 8 0 )

(9 1 3 )

(2 1 3 )

(51)

(7)

(4 3 6 3 )

29

34

21

5

Length: inches, W eight: ounces

1

0 .2

88
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A8

(from page 2 2 )

Length, weight, and condition by ages of w ild brook trout sampled from la rg e 1 and small lakes.

O rig in

Size
Statistic2

Large Lakes

Length

Age

W e ig h t

V+

VI+

All

12 . 6 ± 0 . 6

1 2 . 2 + 0 .2

1 3 .7 + 0 .1

1 5 .6 + 0 .1

1 7 . 8 + 0 .3

1 9 . 6 + 0 .2

1 4 .4 + 0 .1

(3)

(1 0 2 )

(5 9 8 )

(2 9 1 )

(53)

(14)

(1 0 6 1 )

14.1 ± 1 . 2

1 1 .9 + 0 .6

1 7 . 1 + 0 .4

2 5 .3 + 0 .7

3 6 .8 + 1 .5

5 4 .2 + 6 .7

1 8 . 8 + 0 .3

(3)

(88)

(5 1 3 )

(2 5 0 )

(49)

(12)

(9 1 5 )

1 .0 4 + 0 .0 1

1 .3 3 + 0 .2 0

1 0 .4 + 1 .0

9 .8 + 0 .5

1 6 . 5 + 1 .5

1 8 . 3 + 0 .8

1 1 . 4 + 0 .5

( ID

(47)

(12)

(3)

(75)

1 3 .5 + 5 .1

9 .9 + 2 .6

3 8 .2 + 9 .6

5 4 .3 + 1 6 .3

1 7 .8 + 3 .1

(9)

(40)

(12)

(3)

8 .4 + 0 .4
(2)

W e ig h t

K

.1 5 + 0 .1 0 0 .9 6 + 0 .0 3

1 .0 6 + 0 .0 6 1 .4 6 + 0 .3 0

'Aziscohos, Chamberlain, Moosehead, Mooselookmeguntic Lakes, and Pierce Pond
2Length: inches, Weight: ounces

+1

Length

CN
O

IV+

1 . 2 2 ± 0 . 0 9 '1 .0 5 + 0 .0 2

acres
or sm aller

111+

o

Lakes 2 0 0

11+

o
o

K

1+

1 . 1 8 + 0 . 0 6 1 . 0 5 + 0 .0 4

(64)
1 . 0 3 + 0 .0 3

A9

(from page 2 2 )

Age and growth of w ild brook trout in 4 7 M a in e streams, 1 9 8 9 - 2 0 0 1 . 'Lake influence' suggests that migrating brook trout may
gain growth advantage from proxim ity to lake environments.

Lake Influence and
Size Variable

A ge
0+

1+

n+

111+

IV+

V+

2 .6 ± 0 .1

4 .4 + 0 .0 4

6 .3 + 0 .1

9 .3 + 0 .3

1 4 . 1 + 0 .3

1 6 .5

0 .1 ± 0 .0 1

0 .5 + 0 .0 4

1 .6 + 0 .1

5 .8 + 0 .5

1 5 .3 + 0 .7

2 5 .4
0 .9 7 2

N O LA KE IN FLU EN C E
Length (in)
W e ig h t (oz)
K

0 .9 2 3 + 0 .0 3 6

0 .9 2 2 + 0 .0 1 1

0 .9 4 7 + 0 .0 1 0

0 .9 7 7 + 0 .0 1 3

0 .9 5 3 + 0 .0 3 3

Num ber

90

307

163

65

6

% of tota

1 4 .2

4 8 .6

2 5 .8

1 0 .3

0 .9

0 .2

1 .9

1 .9

3

4 .8

2 .5

9 .4 + 0 .4

1 2 . 0 + 0 .2

1 3 . 9 + 0 .3

Growth increment (in)

1

LAKE IN F LU E N C E 1
Length (in)
W e ig h t (oz)
K

3 .5 + 0 .3

5 .3 + 0 .3

0 .2 + 0 .0 6

0 .8 + 0 .1 4

4 .3 + 0 .5

9 .6 + 0 .8

1 5 .3 + 1 .0

0 .8 2 1 + 0 .1 3 4

0 .8 8 7 + 0 .0 3 9

0 .9 2 4 + 0 .0 2 9

0 .9 2 3 + 0 .0 2 7

0 .9 8 2 + 0 .0 6 1

Num ber

4

9

14

28

7

% of total

6 .5

1 4 .5

2 2 .6

4 5 .2

1 1 .3

1 .8

4 .1

2 .6

1 .7

Growth increment (in)

ALL
Length (in)

2 .6 + 0 .0 4

4 .4 + 0 .0 4

6 .5 + 0 .1

1 0 . 1 + 0 .3

1 4 . 0 + 0 .2

1 6 .5

W e ig h t (oz)

0 . 1 + 0 .0 1

0 .5 + 0 .0 4

1 .8 + 0 .1

6 .7 + 0 .5

1 5 .3 + 0 .6

2 5 .4
0 .9 7 2

K

0 .9 1 7 + 0 .0 3 5

0 .9 2 1 + 0 .0 1 0

0 .9 4 5 + 0 .0 1 0

0 .9 6 4 + 0 .0 1 2

0 .9 6 7 + 0 .0 3 3

Num ber

94

315

177

93

13

1

% of total

1 3 .6

4 5 .5

2 5 .5

1 3 .4

1 .9

0 .1

1 .8

2.1

3 .5

3 .9

2 .6

Growth increment (in)
'Kennebago R, Little Magalloway R, Rapid R
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A1 0

(from page 2 4 )

Density of brook trout in M aine streams.

"Legal" fish are 6 inches or greater in length.

Population
Region
A

W a ter
Back Brook
Limington, York

Total W eight

Lb/Acre
All

Legal

Fish/M ile

Year

Estimate

1990

14 5 ± 2 4

3 .5 6

1 7 .3

7 .8

1 ,5 2 7

1993

95±5

2 .3 7

1 7 .4

5 .2

1 ,1 1 0

Mean

120

3.01

1 7.4

6 .5

1 ,3 1 9

(lb)

Branch Brook

1990

216+72

4 .4 5

4 0 .9

1 1 .5

1 ,7 5 5

Sanford, York

1991

179+147

4 .8 7

3 3 .4

1 5 .3

1 ,3 7 7

1992

265+25

4 .9 9

3 4 .2

11

2 ,0 4 3

Emerson Brook
Parsonsfield, York

Mi

Stream

Greene, Androscoggin

1993

279+16

4 .3 5

2 9 .8

4 .3

2 ,1 5 0

1994

198+4

4 .4

4 2 .4

1 1 .8

1 ,6 1 2

1995

211+15

4 .3 8

4 2 .2

13

1 ,7 1 4

1996

304+30

4 .2 1

4 0 .6

7

2 ,4 6 8

1997

295+27

5 .3 3

5 1 .3

9 .5

2 ,3 9 2

1998

267+12

6 .4

6 6 .5

2 8 .1

2 ,3 5 2

1999

421+4

7 .4

7 1 .3

18.1

3 ,4 2 0

2000

230+30

4 .9 6

4 7 .8

2 1 .8

1 ,8 7 2

2001

325+12

6 .6 3

6 3 .9

1 9 .4

2 ,6 3 8

2002

312+18

5 .6 5

52

1 7 .9

2 ,5 3 4

Mean

269

5 .2 3

4 7 .4

1 4.5

2 ,1 7 9

1995

217+62

4 .0 5

2 6 .9

3

1 ,9 0 8

1996

199+64

5 .2 5

3 4 .9

1 2 .9

1 ,7 5 2

1997

209+12

5 .1 6

3 4 .2

5 .7

1 ,8 3 5

1998

271+151

5 .7 7

3 8 .2

10

2 ,3 8 4

Mean

224

5 .0 6

3 3 .6

7 .9

1 ,9 7 0

1991

101+48

1 .8 7

1 6 .8

8

1 ,3 2 8

1992

115+38

2 .4 5

22

4 .7

1 ,5 1 4

1993

82+60

1 .0 2

9 .2

1.78

16

6 .4

1 ,3 1 0

1 1+ 1

0 .6 7

4 .7

2 .5

130

Mean

99

1 ,0 8 7

N e zin sc o t River, W B

1994

Sumner, O xford

Mean

11±1

0 .6 7

4 .7

2 .5

130

Shepards River

1999

78+10

1 .9 7

1 1 .9

0 .5

1 ,1 9 5

Brow nfield , O xford

2000

43+13

1 .0 2

6 .1 8

1 .7

663

2002

59+5

0 .8 6

5 .1 8

0 .5

91 1

Ten M ile River
Porter, O xford

Mean

60

1.28

7 .7 5

0 .9

923

1990

157+67

2 .5 8

1 6 .9

1 .9

2 ,5 8 9

1991

147+16

3 .0 3

25

6 .4

2 ,4 2 1

1992

128+13

3 .7 7

3 0 .5

8.1

2,1 1 0

1993

141+49

2 .6 5

2 1 .4

7 .2

2 ,3 2 3

2000

211+33

3 .6 9

23

5

3 ,4 8 2

3 .1 4

2 3 .4

5 .7

2 ,5 8 5

Mean

1 57
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A1 0 (Continued)
i

W a te r
Hope Brook
W a shing to n, Knox

M artin Stream

Lb/ Acre

Population

Total W eight

Year

Estimate

(lb)

All

Legal

Fish /M ile

1990

17 8 ± 1 7

2 .6 6

2 3 .9

2 .6

1 ,0 3 2

1991

243±38

2 .8 4

2 5 .5

1.3

1992

18 4 ± 8 7

2 .1 5

1 9 .3

0 .7

1993

171±115

2 .4 1

2 1 .7

1.1

Mean

194

2 .5 2

2 2 .6

1.4

1 ,1 2 6

1990

111±71

1 .7 7

1 3 .8

4 .1

2 ,2 2 3

1,4 1 1
1 ,0 6 7
993

Mean

111±71

1 .7 7

13.8

4.1

2 ,2 2 3

Rome Trout Broo k

1990

18 7 ± 4 8

1 .6 2

1 5 .6

2 .8

2 ,7 4 5

Rome, Kennebec

1991

91+22

1 .3 2

1 2 .8

2

1 ,3 3 3

1992

15 3 ± 3 2

1 .4 5

14

2 .4

2 ,2 4 5

1993

12 4 ± 6 5

0 .7 9

7 .6

1 ,8 1 4

1994

63±36

0 .5 4

5 .2

924

1995

92±3

0 .7

6 .7

0 .7

1 ,3 4 7

1996

12 4 ± 1 1 6

0 .9 5

9 .2

0 .9

1 ,8 2 5

1997

12 0 ± 6 4

1 .3 4

1 2 .9

2 .8

1 ,7 5 3

1998

12

3 .5

1 ,0 8 2

Livermore, Androscoggin

74±3

1 .2 4

1999

76±8

0 .8 6

8 .3

3 .2

1 ,1 1 6

2000

70±53

0 .8 1

7 .8

0 .6

1 ,0 1 9

3 .9

2001

20±9

0 .4

2002

25±4

0 .2 7

2 .6

Mean

94

0 .9 5

9 .1 2

2.1

1 ,3 7 5

Indian River

1990

95±22

2 .0 8

1 2 .8

3 .6

1 ,6 7 3

Jonesboro, W a shingto n

1993

12 4 ± 6 5

19.1

6 .3

2 ,1 8 2

1994

207+131

4 .2 9

2 6 .3

7 .4

3 ,6 4 5

1 5 .6

5 .5

1 ,3 0 8

3.1 1

298
372

1995

74±40

2 .5 5

Mean

125

3.01

18.5

5 .7

2 ,2 0 2

M cG ee Broo k

1990

32

0 .7

6 0 .4

10

1 .3 2

T 3 0 M D , W a shin g to n

Mean

32

0 .7

6 0 .4

10

1 .32

1991

13 3 ± 7 8

3 .9 4

3 4 .7

9 .4

1 ,7 6 2

Mean

13 3 ± 7 8

3 .9 4

3 4 .7

9 .4

1 ,7 6 2

Alder Brook

1993

138+49

2 .2 9

1 0 .4

0 .7

1 ,4 5 3

Perkins Pit., Franklin

1996

72+33

1 .4 4

4 .4

0 .3

754

1997

116+71

2 .5 1

7 .6

1 .7

1 ,2 2 5

2000

M o pang Str, L
T 2 4 M D , W a shingto n

90+4

1 .6 9

9 .3

2001

252+8

2 .7 2

1 4 .7

1.3

4 ,4 2 8

2002

167+24

1.81

9 .9

0 .9

2 ,9 4 5

2 .0 8

9 .4

1

2 ,0 6 6

1 ,5 9 0

Mean

139

Bemis Stream

2002

47+2

1 .0 7

9 .2

0 .6

1 ,2 4 1

Tw p D,

Mean

47±2

1 .07

9 .2

0 .6

1,241

1994

37+26

1 .5 4

9 .2

3

479

Mean

37±26

1 .54

9 .2

3

479

Franklin

Butler Brook
Flagstaff Tw p, Somerset
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A10 (Continued)
Population

Total W eight

Lb/Acre

Region___________ W a ter______________ Year_______ Estimate___________ (lb)__________ All
19+5

0 .5 2

2 .3

0 .3

203

Mean

19 ± 5

0 .5 2

2 .3

0 .3

2 03

Stony Brook

2000

18+18

0 .6 6

7 .4

390

Andover, O xford

Mean

1 8+ 1 8

0 .6 6

7 .4

390

1998

74+19

1 .7 2

1 6 .6

2 .5

1 ,0 8 3

N e w Sharon, Franklin

Sunday River

1999

121+16

2 .3 8

2 2 .9

1 .9

1 ,7 7 4

Mean

98

2 .0 5

19.8

2

1 ,4 2 9

Bigelow Brook

1991

61 + 1 7

0 .8 7

5 .4

M ayfield, Somerset

1992

49+37

0 .9 3

6 .1

1993

40+5

0 .5 1

3 .8

1998

50+16

0 .7

8 .6

N e w ry, O xford

978
0 .5

790
639

1 .5

793

1999

40+6

0 .6 7

8 .2

1 .8

643

Mean

48

0 .7 4

6 .4

1.3

769

North Brook

1991

143+55

2 .8 6

2 0 .6

3 .5

2 ,2 8 0

Bowdoin College Grant,

1992

114+20

2 .0 9

1 1 .8

0 .4

1 ,8 3 0

Piscataquis

1993

103+23

2 .1 7

1 3 .5

3 .3

1 ,6 4 2

1998

95+1 1

2 .9

18.1

5.1

1 ,5 1 5

Mean

114

2.51

16

3.1

1 ,8 1 7

Squaw Brook

1995

191+29

2 .4 5

17.1

5 .9

3 ,0 5 4

Big M oose Tw p .,

1997

109+30

1 .4 8

1 0 .3

2 .4

1 ,7 4 8

Piscataquis

F

Fish/M ile

1993

Fillibrow n Brook

E

Legal

Gott Brook

2002

49+3

0 .9 5

7 .3

0 .7

777

Mean

116

1 .63

11.6

3

1 ,8 6 0

1995

63+42

1.81

1 8 .3

1 8 .3

1 ,1 5 9

Mean

63+42

1.81

18.3

18.3

1 ,1 5 9

Fdastings Brook, W e st

1992

59+27

1 .5 7

1 2 .5

1 .2

938

M o ro Pit., Aroostook

1993

59+10

1.61

1 2 .8

2 .6

936

Lee, Penobscot

Mean

59

1 .59

1 2 .7

1.9

937

1996

86+34

3 .6 7

4 2 .4

1 7 .7

2 ,4 9 2

Mean

86+34

3 .6 7

4 2 .4

1 7.7

2 ,4 9 2

Lord Brook

1991

90+45

2 .0 9

1 6 .9

2 .8

1 ,8 1 8

Grand Falls Pit., Penobscot

1993

45+6

1 .5 3

1 2 .4

0 .9

910

1994

37+18

1 .4 5

1 1 .8

4 .1

746
1 ,8 5 6

Katahdin Stream
T 4 R 1 0 W E L S , Piscataquis

1995

92+10

2 .9 5

2 3 .8

4 .7

1996

47+19

1 .5 2

1 2 .3

1 .6

938

2002

94+44

2 .1 5

1 7 .4

2 .8

1 ,8 8 9

Mean

68

1 .95

15.8

2.8

1 ,3 6 0

Salmon Stream

1990

26+19

1 .0 2

6 .1

4 .2

317

W in n , Penobscot

1991

26+6

0 .9 6

5 .7

3 .8

310

Mean

26

0 .9 9

5 .9

4

314

Spring Brook, Big

1999

20+15

2 .4 7

2 0 .8

1 9 .3

542

T 4 R8 W E L S , Penobscot

Mean

20+15

2 .4 7

2 0 .8

19.3

542
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A10 (Continued)
Population

Total W eight

Lb/Acre

Region____________W ater______________ Year_______ Estimate___________(lb)__________ All

G

Legal

Fish/M ile

Spring Brook, Little

1997

34±15

0 .3 4

2 .9

1 .7

886

T 4 R8 W E L S , Penobscot

1999

50±9

1 .3 2

1 4 .5

1 1 .7

1 ,2 1 3

8 .7

6 .7

1 ,0 5 0

Mean

42

0 .8 3

B Stream

1992

67+20

0 .8 8

9 .6

3 .3

Hammond, Aroostook

1993

12 9 ± 5

1 .8 5

2 0 .8

0 .9

2 ,7 1 8

1997

333±41

5 .8

7 1 .1

3 3 .3

5 ,8 5 8

1998

303±13

7 .5 1

9 8 .1

1 7 .4

5 ,3 4 0

Mean

2 08

4.01

4 9 .9

1 3 .7

3 ,8 3 2

0 .2 8

3 .5

3

235

1,4 1 1

Big Brook

1991

10+ 1

Littleton, Aroostook

1993

63±3

1.1 1

1 2 .4

5 .9

1 ,4 8 5

Aroostook

1994

60±6

1.1

12

5 .1

1,51 1

11

8 .4

1 ,0 6 7

1995

41 ± 3

0 .8 7

1996

109+19

4 .1

3 9 .5

2 8 .3

2 ,7 6 4

1999

42±2

5 .9 5

6 0 .2

5 7 .7

985

0 .2 6

2 .9

1 0 .4

354

2002

15 ± 1

Mean

49

1 .95

2 0 .2

17

1 ,2 0 0

Caribou Stream

1996

52±14

0 .4 8

5 .7

1 .7

1 ,1 4 9

W ood la nd , Aroostook

Mean

52±14

0 .4 8

5 .7

1.7

1 ,1 4 9

C la rk Brook

1990

18 2 ± 4 3

3 .7

2 7 .7

7 .5

2 ,4 7 2

Presque Isle, Aroostook

1991

151+29

3 .3 2

3 1 .2

6 .1

2 ,0 5 1

2 0 .2

4 .2

1 ,2 7 4

Fox Brook

1994

94±4

1 .9 4

1996

162+12

2 .2 6

19

7 .5

2 ,2 0 7

1997

151 ± 6

1 .7

1 6 .8

2 .6

1 ,9 9 9

6 .5

770

1998

58±5

1 .9 6

1 6 .6

1999

36±3

1 .6 4

1 4 .7

7.1

491

2000

52+2

1 .2

1 1 .9

6 .1

707

2002

54±2

1 .0 2

8 .6

2 .9

733

Mean

104

2 .0 8

1 8.5

5 .6

1 ,4 1 2

1994

16 ± 1

0 .2 2

2 .9

1.1

485

1.1

485

T 1 6 R 1 2 W E L S , Aroostook

Mean

16±1

0 .2 2

2 .9

Fox Brook, N . Branch

1990

152+86

1 .8 8

1 0 .6

3

2 ,0 4 3

T 1 3 R8 W E L S , Aroostook

1991

182+12

1 .8 3

1 0 .4

0 .9

2 ,4 4 8

1992

201+13

2 .0 7

1 1 .8

0 .5

2 ,7 0 5

1993

215+107

1 .7 9

1 0 .7

1 .5

2 ,8 9 0

2002

336+31

3 .8 3

2 1 .3

2 .3

4 ,5 7 8

Mean

217

2 .2 8

13

1.6

2 ,9 3 3

1998

39+2

1 .1 3

8 .6

6 .6

653

Mean

39±2

1.13

8 .6

6 .6

653

1998

73+14

1.1

8 .4

4 .7

1 ,2 2 8

Mean

73±14

1.1

8 .4

4 .7

1 ,2 2 8

G la zie r Brook Site 1
T il

R 1 2 W E L S , Aroostook

G la zie r Brook Site 2
T il

R 1 2 W E L S , Aroostook
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A 1 0 (Continued)

Region

W ater
G reenlaw Stream
T 1 2 R7 W E L S , Aroostook

Hockenhu

Brook

Fort Fairfield, Aroostook

R

Lb/Acre

Population

Total W eight

Year

Estimate

(lb)

All

Legal

Fish/M ile

1990

5 9 ± 18

1 .0 7

8

1 .4

1 ,0 5 3

1991

58±7

1.01

6 .9

1 .2

1 ,0 2 6

1992

75±5

1 .3 4

1 0 .4

2 .5

1 ,3 3 9

1993

41 ± 1 4

1 .1 9

9 .9

4 .7

732
1 ,0 4 3
2 ,4 6 0

1994

59±26

1 .1 5

1 0 .3

4 .4

1995

13 8 ± 3 0

2 .0 4

1 7 .9

3 .6

1996

37+1

0 .9 3

6 .7

2 .7

667

1997

101+10

2 .0 9

1 5 .6

8 .2

1 ,8 0 7

1998

1 12 + 4 3

2 .5

18.1

4 .5

2 ,0 0 6

1999

64+9

3 .1 2

2 2 .5

15

1 ,1 4 3

Mean

74

1 .64

12.6

4 .8

1,3 2 8

1992

83+17

2 .8 1

1 9 .3

6 .3

1 ,4 8 6

1993

51+23

4 .2 5

3 4 .4

30

921

1995

32+3

0 .5 3

5

1 .5

577

Mean

55

2 .5 3

19.6

1 2.6

995

M cConnell Brook

1991

14+3

0 .5 3

4 .1

3

228

T1 1 R 1 7 W E L S , Aroostook

1992

44+1

1 .1 9

1 0 .2

5

737

1993

33+1

1.01

7 .8

3 .8

541

1994

24+7

0 .4 1

3 .3

1 .2

393

1996

10+ 1

0 .2 9

2 .4

0 .9

167

Mean

25

0 .6 9

5 .6

2 .8

413

Riviere Des CFiutes

1998

239+39

3 .8 4

2 7 .3

6 .9

4 ,3 2 9

Easton, Aroostook

Mean

239+39

3 .8 4

2 7 .3

6 .9

4 ,3 2 9

Haynes Brook

1990

105+21

1 .6 2

2 0 .5

7 .3

2 ,3 1 5

AmFierst, Hancock

1991

103+43

1 .1 4

1 6 .5

1992

76+27

1 .2 4

1 5 .2

1993

112+18

1 .3 4

2 2 .7

2 .2

2 ,4 6 0

Mean

99

1 .34

1 8 .7

4 .8

2 ,1 8 0

Lemon Stream

1990

103+35

2 .0 4

2 1 .2

7 .2

1 ,3 1 3

Hartland, Somerset

1992

98+66

2 .2 8

1 8 .4

3.1

1 ,2 3 8

Somerset

1993

148+20

2 .4 3

4 0 .9

4 .1

1 ,8 7 8

2 ,2 6 5
1 ,6 7 8

Mean

116

2 .2 5

2 6 .8

4 .8

1 ,4 7 6

SunkFiaze Stream

1991

51+45

0 .9

9 .1

2 .5

1 ,0 7 7

Greenfield Tw p ., Penobscot

1992

88+83

1 .4 5

1 3 .3

4 .2

1 ,8 6 5

2000

1 15+8

2 .2 8

2 0 .1

9 .5

2 ,4 0 1

Mean

85

1 .54

14.2

5 .3

1,781

A 1

1

(from page 2 4 )

Production (lb/acre) of w ild brook trout streams in M aine, 1 9 9 0 - 2 0 0 0 .

Pounds/Acre

Pounds/Acre

Stream

Town

Katahdin S

T4 R10 W ELS

4 2 .4

2 0 .8

Lemon S

Hartland

2 6 .8

Limington

1 7 .4

Lord B

Grand Falls Pit.

1 5 .8

Bem is S

Tow nship D

9 .2

M artin S

Livermore

1 .7 7

Big B

Littleton

5 .9

M cConnell B

T1 1 R 1 7 W E L S

5 .6

Bige low B

M ayfield

6 .4

M cG ee B

T3 0 MD

1 3 .9

Branch B

Sanford

4 7 .4

Stream

Town

Alder B

Perkins Tw p.

B Stream

Hammond

Back B

9 .4

M ill S

Greene

16

M opang S, L.

T24 MD

3 4 .7
4 .7

Butler B

Flagstaff Twp.

9 .2

Caribou S

W ood la nd

5 .7

N e zin sc o t R, W . Br.

Sumner

C la rk B

Presque Isle

1 8 .5

N orth B

Bow doin College Gr.

Emerson B

Parsonfield

3 3 .6

Riviere Des Chutes

Easton

2 7 .3

Fillib ro w n B

N e w Sharon

2 .3

Rome Trout B

Rome

9 .1 2

Fox B

T 1 6 R 1 2 W ELS

2 .9

Fox B, N . Br.

T 1 3 R8 W E L S

G la zie r B, Site 1
G la zie r B, Site 2

16

Salmon S

W in n

5 .9

13

Shepards R

Brow nfield

7 .8

T1 1 R 1 2 W E L S

8 .6

South Bog S

Rangeley Pit.

10

T1 1 R 1 2 W E L S

8 .4

Spring B, Big

T 4 R8 W E L S

2 0 .8
8 .7
1 1 .6

Gott B

Lee

1 8 .3

Spring B, Little

T4R 8 W ELS

G reenlaw S

T 1 2 R7 W E L S

1 2 .6

Squaw B

Big M oose Twp.

H a stings B, W .

M o ro Pit.

1 2 .7

Stony B

Andover

7 .4
1 9 .8

Amherst

1 8 .7

Sunday R

Hockenhull B

Fort Fairfield

1 9 .6

Sunkhaze S

Greenfield

1 4 .2

Hope B

W ashington

2 2 .6

Tenmile R

Porter

2 3 .4

Jonesboro

1 8 .5

All (weighted mean)

Indian R

2 7 .8
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A1 2

Water, Town

Year

Regulation
Severity

Competition

Abundance
Variable

B Pond

1996

0 .5

0 .5 2

N o /a
Lb/a

T B R1 1 W E L S

111+

IV+

0 .2 5

0 .6 5

0 .1 7

0

1 .0 7

0 .0 7

0 .1 9

0 .0 5

0

0 .3 1

0 .5 1

0 .0 4

0

0 .8 6
0 .3 1

V+

VI+

All

0 .5 2

N o /a

0 .3

Lb/a

0 .0 5

0 .2

0 .0 3

0

1998

0 .5

0 .5 2

N o /a

0 .2 8

0 .9 4

0 .1 7

0 .0 2

1 .4

Lb /a

0 .0 4

0 .3 3

0 .1 1

0 .0 1

0 .5 1

N o /a

0 .2 8

0 .7

0 .1 3

0 .0 0 7

Lb/a

0 .0 5

0 .2 4

0 .0 6

0 .0 0 3

0 .3 8

3 .5

0 .5

1 8 .9

0 .5

0 .5 2

1.1 1

1994

0 .2

0 .1 5

N o /a

2 .7 5

1 2 .2

Lb/a

0 .1 8

2 .2 3

1 .5

0 .2 9

4 .2 1

1995

0 .2

0 .1 5

N o /a

3 .4 2

18.1

5 .4 3

0 .4

2 7 .3 5

Lb/a

0 .1 8

3 .9 5

1 .9

0 .1 6

6 .2 7
25

1996

0 .2

0 .1 5

N o /a

1 0 .8

12

3 .4 5

0 .5

Lb/a

0 .5 9

2 .0 4

1 .3 2

0 .3 2

4 .3 8

Mean

0 .2

0 .1 5

N o /a

5 .6 6

14.1

4 .1 3

0 .4 7

2 3 .7 5

Lb /a

0 .3 2

2 .7 4

1 .5 7

0 .2 6

4 .9 5

1997

0 .9 5

0 .1 5

N o /a

9 .5 6

1 8 .2 2

3 .7 8

0

3 1 .5 6

Lb/a

1 .3 8

9 .6 4

3 .6

0

1 5 .1 9

N o /a

1 5 .2 2

1 1 .2 8

1 .6 7

0 .2 8

2 8 .4 4

Lb/a

2 .4 7

4 .8 9

1 .2 8

0 .3 2

8 .9 9

1 2 .3 9

1 4 .7 5

2 .7 3

0 .1 4

30

0 .1 6

1 2 .0 9

Bow doin College Grant W
1998

C ro sb y P

11+

0 .5

Seven Ponds T W P

Brow n P

Age
1+

1997

Mean

Beaver P

Append

Estimates of brook trout abundance and weight (lb) by ages for M a ine ponds < 2 0 0 acres. Estimates are for fish 6 inches and greater in length.

0 .9 5

0 .1 5

Mean

0 .9 5

0 .1 5

N o /a
Lb/a

1 .9 3

7 .2 7

2 .4 4

1996

0 .6 5

0 .7 1

N o /a

0 .1 6

0 .4 7

0 .7 3

0 .1 6

0

1 .5 5

Lb/a

0 .0 1

0 .1 1

0 .3 3

0 .1 7

0

0 .6 7

0 .2 1

1 .6

1 .5 4

0 .2 1

0 .0 3

3 .5 9

Coburn G ore
1997

0 .6 5

0 .7 1

N o /a
Lb/a

0 .0 1

0 .2 6

0 .7 1

0 .1 8

0 .0 2

0 .9 8

1998

0 .6 5

0 .7 1

N o /a

0 .3 7

1 .7

1 .7

0 .6 9

0 .0 5

4 .5

A1 2 (Continued)
Regulation
Water, Town

Year

Severity

Abundance
Competition

Lb/a

C ro sb y P (continued)
Mean

Daicey P

1996

0 .6 5

0 .7 5

0 .7 1

0 .0 4

T 0 3 R IO W E L S
1997

Mean

Ferguson P

1999

0 .7 5

0 .7 5

0 .9 5

0 .0 4

0 .0 4

0 .1 4

T 14 R08 W E L S
Green P

1999

0 .9 8

0 .1 4

M o ro Pit.
H id P

1996

0 .6 5

0 .0 4

Kingfield
Horseshoe P

2001

0 .6 5

0 .1 9

Chase Stream T W P
Johnston P

1996

0 .0 5

0 .2 7

TA R IO W E L S
1998

0 .0 5

0 .2 7

___________________________________ ^ 9 e___
111+
IV+
1+
11+
1 .9

0 .3 3

0 .7 6

0 .5 5

V+

VI+

All

0 .0 6

1.8

N o /a

0 .2 5

1 .2 6

1 .3 2

0 .3 5

0 .0 3

3 .2 1

Lb/a

0 .6 4

0 .2 3

0 .6

0 .3

0 .0 3

1 .1 5

N o /a

8 .3 6

2 2 .4

1 6 .8

0

4 7 .5

Lb/a

4 .2 7

1 1 .4 3

8 .5 7

0

2 4 .2 7

N o /a

7 .4 5

1 1 .5 5

4 .8 9

0 .2 6

2 4 .1 3

Lb/a

1 .0 3

2 .6 8

2 .6

0 .3 5

6 .7 6

N o /a

7 .9 1

1 6 .9 8

1 0 .8 5

0 .1 3

3 5 .8 2

Lb/a

2 .6 5

7 .0 6

5 .5 9

0 .1 8

1 5 .5 2

N o /a

0 .2 6

1 .5 7

3 .1 5

2.1

0 .9 6

8 .0 4
7

Lb/a

0 .0 3

0 .4 3

2 .5 7

2 .4 6

1 .4 9

N o /a

1 .7 3

5

1 .7 3

0 .9 6

0 .9 6

1 0 .3 8

Lb/a

0 .2 2

1 .9 8

1 .1 4

0 .9 5

1 .4 5

5 .7 8

N o /a

0 .4 5

9 .3 6

6

1 5 .8 2

Lb/a

0 .0 1

2 .2 3

2 .5 4

4 .7 2

N o /a

2 7 .2 2

2 2 .6 3

1 1 .0 7

6 0 .9 3

Lb/a

1 .8 4

3 .3

5 .2 4

1 0 .3 9

N o /a

5 .8 4

1 0 .9 6

2 .9 2

2 3 .3 7

Lb/a

1 .2 2

2 .2 9

0 .6 1

4 .8 8

N o /a

1 4 .3 7

1 8 .6 3

3 .7 3

3 6 .7 1

Lb /a

1 .9

2 .9 4

0 .8 2

5 .8 2

10.1 1

1 4 .8

3 .3 3

3 0 .0 4

Mean

0 .0 5

0 .2 7

N o /a
Lb/a

1 .5 6

2 .6 2

0 .7 2

1996

0 .2

0 .6 6

N o /a

8 .5 5

3 .9 8

2 .3

0 .2

0 .6 3

0 .2

1 5 .8 8

Lb/a

0 .2 3

0 .2 1

0 .5 4

0 .2 8

1.01

0 .3 9

3 .1 5

Davis Twp.
1997

Mean

0 .2

0 .2

0 .6 6

0 .6 6

5 .3 5

N o /a

2 .6 5

5 .1

1.51

0 .1 9

0 .1 9

0

9 .6 3

Lb/a

0 .0 6

0 .3 6

0 .1 8

0 .1 4

0 .2 5

0

1.01

N o /a

5 .6

4 .5 4

1.91

0 .2

0 .4 1

0 .1

1 2 .7 6

0 .6 3

0 .2

2 .0 8

Lb/a

0 .1 5

0 .2 9

0 .3 6

0 .2 1

Appendices

Kamankeag P

Variable

98

A1 2 (Continued)
Water, Town

Year

M o xie P

1994

0 .2 5

0 .5 6

N o /a

1 .9 6

2 .8 5

0 .4 9

0 .0 4

0

5 .3 4

Lb/a

0 .1 3

0 .7 5

0 .3 1

0 .0 6

0

1 .1 9

1995

0 .2 5

0 .5 6

N o /a

1 .3

2 .8 2

1 .5 2

0

0 .0 5

5 .7

Lb/a

0 .0 7

1 .4

0

0 .1 1

2 .4 5

N o /a

7 .3 7

5 .6

2 .7 5

0 .6 6

0

1 6 .3 7

Lb/a

1 .1 3

2 .2 9

2 .1 7

Competition

Abundance
Variable

1+

11+

111+

IV+

V+

East M o xie T W P

1996

0 .3 5

All

0 .8 8

0

6 .3 5

1997

0 .5 5

0 .3 5

N o /a

8 .3 2

2 .9 8

0 .8 6

0

0

1 2 .1 6

Lb /a

1 .1 7

1 .5 8

1 .1 5

0

0

3 .9

1998

0 .6 5

0 .1 7

N o /a

7 .1 9

9 .5 2

2 .7 2

0

0

1 9 .4 4

Lb/a

1 .1 7

3 .7 6

2 .1 3

0

0

7 .2 6

4 .2 1

4 .5 9

3 .4 4

0

0

1 2 .2 3

1999

0 .6 5

0 .1 7

N o /a
Lb/a

0 .8 3

2 .1 8

2 .4 3

0

0

4 .2 8

2000

0 .6 5

0 .1 7

N o /a

0 .5 9

2 .3

1 .8 9

0 .1 6

0

4 .9 5

Lb/a

0 .0 8

1 .0 6

1 .5 2

0 .1 8

0

3 .0 2

2001

0 .6 5

0 .1 7

N o /a

0 .0 4

0 .2 6

0 .2 1

0 .1

0

0 .6 2

Lb/a

0 .0 0 4

0 .1 1

0 .1 4

0 .0 8

0

0 .3 4

N o /a

3 .8 7

3 .8 7

1 .7 4

0 .1 2

0 .0 1

9 .6

Lb/a

0 .5 7

1 .5 9

1.41

0 .1 5

0 .0 1

N o /a

0 .4 9

0 .3 8

0 .1 1

0 .9 6

Lb/a

0 .1 3

0 .1 5

0 .0 6

0 .3 3

N o /a

0 .6 9

0 .6 9

0 .2

1 .5 8

Lb/a

0 .0 9

0 .2 5

0 .1 5

0 .4 5

0 .1 6

1 .7 3

M ean

Pillsb ury P

0 .5 5

1

VI+

1996

0 .5 3

0

0 .3 1

0 .4

T0 8 R ll W ELS
1997

0

0 .4

3 .6

1998

0

0 .4

N o /a

0 .5 1

0 .9 1

0 .1 6

Lb/a

0 .0 6

0 .2 7

0 .0 9

0 .1 5

0 .6

Mean

0

0 .4

N o /a

0 .5 1

0 .7

0 .4 1

0 .1 6

1 .4 2

Lb /a

0 .0 6

0 .1 6

0 .1 6

0 .1 2

0 .4 6

Append

Age

Regulation
Severity

A1 2 (Continued)
Water, Town

Year

Rock P

1997

1998

Regulation
Severity

Competition

Abundance
Variable

1

0 .1 1

N o /a

6 .3 2

Lb/a

0 .5 6

5 .4

1

0 .1 1

N o /a

0 .2 4

8 .7 4

Lb/a

0 .0 1

1 .9 3

N o /a

3 .2 8

Lb/a

0 .2 9

Round P

N o /a

1

0 .9 4

1 3 .1 8

0 .4 7

1 6 .0 1

3 .1 7

0 .3 1

5 .4 3

1 6 .3 5

7 .8

0 .7 1

2 7 .8 7

3 .6 7

4 .8 9

0 .6 3

9 .3 1

5 .3 3

4 .8 7

2 .2 7

1 .7

1 4 .1 7

Lb/a

0 .5 4

1 .0 8

1 .9 9

1 .8 4

5 .6 4

N o /a

2 .2 7

2 .2 7

4 .3 8

1 .1 2

1 0 .2

Lb/a

0 .3 2

0 .8 1

2 .7

1.11

4 .4 9

0 .2 7

N o /a

8 .8 9

0 .6 6

0 .4 9

0 .9 8

2 .9

1999

0 .9 5

0 .5 6

G reenville
Salmon P

1997

1

G reenville
Surplus P

Lb/a

1 .5 9

0 .4 9

0 .5

2000

0 .6 5

0 .1

N o /a

0 .2 1

4 .5 5

1 1 .9 9

Lb/a

0 .0 1

0 .8 6

1998

0 .6

0 .2 7

N o /a

1 3 .4

0 .5

Lb/a

0 .3 1

0 .3 1

Andover N Surplus
Th isse ll P
T 0 5 R1 1 W E L S

Trout P

All

6 .6 1

2001

8 .9 8

VI+

6 .6 2

0 .1 1

2 3 .9 6

V+

3 9 .7 3

Chase Stream T W P
Rum P

______________________ Age
11+
111+
IV+
0 .9 5

Chain of Ponds T W P

Mean

_____
1+

10
3 .6 6
3.1 1

0 .8 3

2 0 .6 7

3 .4 3

2 .3 1

0 .5

6 .2 4

0 .5 9

0 .1 3

2 .5 5

0 .7 8

0 .2 7

1 .6 6

1999

0 .6

0 .2 7

N o /a

1 .8 2

0 .5 2

0 .4 7

0 .2 5

3 .0 6

Lb/a

0 .3 1

0 .4 2

0 .6 8

0 .4 6

1 .9 3

Mean

0 .6

0 .2 7

N o /a

7 .6 1

0 .5 1

0 .5 3

0 .1 9

Lb/a

0 .3 1

0 .3 7

0 .7 3

0 .3 7

N o /a

3 .3

9 .4 5

2 .3 6

0 .3

0

0 .1 5

1 5 .6 4

Lb/a

0 .2 9

2 .4 6

1 .4 8

0 .2 2

0

0 .2 7

4 .6 9

N o /a

2 .5 8

1 .8 8

1.21

0 .5 2

0 .1 2

0 .0 3

6 .3 5

1999

0 .6 5

0 .3 3

Little M o o se T W P
2000

0 .6 5

0 .3 3

2001

0 .6 5

0 .3 3

M ean

0 .6 5

0 .3 3

Lb/a

0 .2 5

0 .7 2

0 .8 2

0 .4 9

0 .1 8

0 .0 5

2 .6 9

N o /a

1 0 .3 3

1 0 .3 3

2 .5 2

1 .5 8

1 .5 8

0

2 6 .3

Lb/a

1.21

2 .4 8

1.51

1 .5

2 .2 2

0

8 .9 2

N o /a

5 .4

7 .2 2

2

0 .8

0 .5 7

0 .0 6

16.1

Lb/a

0 .5 5

1 .8 9

1 .2 7

0 .7 4

0 .8

0 .1 1

5 .4 3

•o
o

100

A1 2 (Continued)
Year

Turner P (Big)

1996

0 .5 5

Competition

Abundance
Variable

0 .3

1998

Mean

N o /a

2 .4 5

0 .7 8

0 .0 4

4 .1 3

Lb/a

0 .4 9

0 .7 1

0 .0 8

1 .0 5

N o /a

4 .7 6

1.81

0 .0 5

7 .3 4

Lb/a

0 .6 8

0 .8 8

0 .0 9

1 .6 5
8 .7 1

0 .5 5

0 .5 5

0 .3

0 .3

0 .3

All

All

A13

0 .5 5

111+ ~

IV+

6 .3 1

2 .2 3

Lb/a

0 .8 5

1 .0 7

0 .1 9

2.1 1

N o /a

4 .5 1

1.61

0 .0 9

6 .7 3

Lb/a

0 .6 7

0 .8 9

0 .1 2

1 .6

N o /a

3 .4 9

5 .0 6

2 .5 3

0 .3 7

0 .1 8

0.01

1 1 .9 5

Lb/a

0 .5

2.01

1.36

0 .3 5

0.21

0 .0 3

3 .9 8

Age

# Population

Stocked1

# Lakes

Estimates

Variable

1+

11+

111+

IV+

V+

VI+

All

24

48

N o /a

4 .3 3

6 .3 2

2 .3 7

0 .1 8

0 .0 3

0 .0 1

1 3 .2 8

Lb /a

0 .6 2

1 .8 5

1 .2 7

0 .1 6

0 .0 4

0 .0 1

4 .0 3

N o /a

9 .5 9

2 .3 3

0 .2 4

0 .0 9

0

0

1 2 .1 6

1 .4 6

0 .4 9

0 .1 8

0

0

5 .8 4

5

12

Lb/a

3 .7 1

Kennebago and Sourdnahunk strains, sampled 1 9 9 7 -2 0 0 1 (Bonney 2 0 0 2 )

All

N o /a

(from page 2 5 )

W ild

VI+

0 .1 9

Num ber and weight per acre of brook trout in M aine lakes < 2 0 0 acres, w ild versus stocked.

O rig in

V+

11+

Forsyth T W P
1997

Age
1+

Append

Water, Town

Regulation
Severity

A1 4

(from page 2 5 )

Estimated standing stock and harvest of brook trout, Jo-M ary Pond, 1 9 6 0 -1 9 7 4 , expressed as number and pounds per acre.

Estimated # Brook Trout
Year

Season

> 4 in

>6 in

1960

Summer

7 .9 ± 2 .3

4 .4

1961

Fall

10 . 5 ± 4 . 1

7 .9

1962

Fall

1 1 . 7 + 1 .6

1 0 .9

1963

Spring

1 7 .6 + 5 .0

1 2 .2

1963

Fall

6 .8 + 0 .6

6 .5

1964

Spring

8 .9 + 3 .3

7 .4

1964

Fall

1 3 . 2 + 2 .3

1 1 .8

1965

Spring

1 2 . 8 + 3 .5

9 .2

1965

Fall

9 .3 + 1 .4

9 .2

1966

Spring

1 3 . 9 + 3 .2

1 2 .6

1966

Fall

8 .9 + 1 .5

7 .2

1967

Spring

6 .2 + 1 .9

4 .7

1967

Fall

9 .3 + 1 .7

8 .9

1968

Spring

9 .5 + 1 .6

9 .2

1968

Fall

2 5 . 1 + 6 .1

6

Estimated Harvest
Angler Trips

No.

6 .2

7

1 .6

8 .8

3 .7

Common Suckers
184

158
Closed
33
Closed
132
Closed
101
2 0 .1

1 2 .4

7

1 1 .3

9
408

Closed
105
2 3 .8

13.1

Spring

1 7 .5 + 3 .0

4 .9

Fall

1 2 .2 + 2 .9

7

Closed

1971

Spring

12.6

7 .7

Closed

1971

Fall

10.4

9.1

Closed

197 2

Spring

8 .6 ± 2 .6

7.3

1 97 2

Fall

1 9 .6 + 7 .4

197 3

Fall

4 5 .9 + 1 .7

10.2[1 ]

1974

Spring

3 5 .4 + 9 .2

3 0 .9

1 97 4

Fall

3 1 .4 + 7 .3

A ll (Prereclamation)

Spring

1 1.7

Fall

10.5

7 .9

22

19.1

Closed

3 2 .3

10.2

Closed

4 .3

1 0 .5

5 .3

4 .3

10.2

6

Closed

Closed

10.9
1 6.7

9 .4

Appendices
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Fall

W eight (oz)

Closed

1969

Spring

Estimated #

Length (in)

5

1 9 6 9 (Reclamation)

A ll (Postreclamation)

Mean Size

Lbs

102
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A1 5

(from page 2 5 )

Estimated standing stock and harvest of brook trout, Johnston Pond, 1 9 6 0 -1 9 7 3 , expressed as number and
pounds per acre.

Estimated Harvest

Estimated # Brook Trout
Year

Season

Angler Trips

No.

> 4 in

> 6 in

2 8 .1

Closed
Closed

Lbs

Comments

Before Smelt Introduced
1960

Fall

1 3 3 .9 ± 3 3 .4

1961

Fall

1 1 6 .9 ± 1 9 .0

4 9 .1

1962

Spring

1 4 1 .1 ± 2 2 . 2

6 8 .9

1962

Fall

5 8 .8 ± 7 .3

2 0 .6

1963

Spring

1 1 5 .1 ±1 1 .4

4 0 .3

1963

Fall

1 2 7 .1 ± 1 6 .1

4 1 .9

1964

Spring

10 5 . 7 ± 3 . 2

5 1 .7

1964

Fall

8 0 .2 ± 6 .7

4 6 .5

1965

Spring

13 7 .9 ± 1 3 .9

5 3 .1

1965

Fall

7 0 . 3 ± 1 1 .9

2 9 .5

1966

Spring

12 0 . 3 ± 1 6 . 9

3 9 .7

1966

Fall

6 2 .2 ± 1 0 .5

2 2 .4

All

Spring

124

5 0 .7

7 9 .7

3 2 .2

Fall

1 7 .9

7 1 .9

7 .5

8 .9

2 6 .9

2 .7

9 .9

4 6 .9

5 .6

1 1.1

4 5 .1

6 .3

Open M a y and June

71 8 trout removed

Closed

Open
12

Open

5 .5

Closed

Spring
1 2 3 .7

Fall

39

Closed

After Smelt Introduced
1967

Spring

8 7 .2 ± 1 2 .5

6 5 .4

1967

Fall

5 4 . 2 ± 1 2 .3

2 4 .4

1968

Spring

12 5 .4 + 1 5 .1

6 5 .2

8 8 . 3 ± 1 0 .2

5 1 .2

62

31

1968

Fall

1969

Spring

1969

Fall

32

14.1

1970

Spring

5 1 .1 ± 7 . 5

1 7 .4

1970

Fall

2 6 .2 ± 7 .2

1 6 .7

1972

Spring

6 3 .8 ± 4 .0

1 8 .5

1973

Spring

4 1 ,3 ± 1 0 .4

All

Spring

6 1 .1

3 3 .1

Fall

3 7 .5

2 6 .5

Spring

1 2 5 .4

6 5 .2

Fall

8 8 .3

5 1 .2

Smelts introduced

Smelt eggs planted
Closed

4 .9

9 .1

3 .9

5 .2

4 .4

7 .2

Closed

Appendices

A1 6 (from page 2 9 )
Stomach contents of brook trout from the M oosehead Lake region.

Prey Item___________ Number______ Percent______ Volume1______ Percent
Insects

647

5 0 .0 4

Empty

420

3 2 .4 8

Fish Remains

341

2 6 .3 7

Smelt

260

2 0 .1 1

9 8 9 .5

3 3 .9 4

2 9 5 .7 5

1 0 .1 4

1 ,0 9 9

3 7 .7

133

4 .5 6

3 9 .5

1 .3 8

Crayfish

90

6 .9 6

Rocks

58

4 .4 9

Sn a ils

39

3 .0 1

Vegetation

37

2 .8 6

Yellow Perch

37

2 .8 6

59

2 .0 2

Sculpin

35

2 .7 1

44

1.5 1

M inn o w s

29

2 .2 4

7 3 .5

2 .5 2

1 2 .5

0 .4 3

1 .5 6

3-Spine Stickleback

15

1 .1 6

Embedded H o o ks

7

0 .5 4

Lake Chub

7

0 .5 4

4 5 .5

W h ite Sucker

7

0 .5 4

44

1.5 1

Leech

6

0 .4 6

1

0 .0 3

W h ite Perch

6

0 .4 6

31

1 .0 6

C usk

3

0 .2 3

5

0 .1 7

Landlocked Salmon

2

0 .1 5

34

1 .1 7

Salamander

2

0 .1 5

1 .5

0 .0 5

Sunfish

2

0 .1 5

2 .5

0 .0 9

1

0 .0 3

Cigarette

1

0 .0 8

Clam s

1

0 .0 8

Common Shiner

1

0 .0 8

Daphnia

1

0 .0 8

Frog

1

0 .0 8

9-Spine Stickleback

1

0 .0 8

Plankton

1

0 .0 8

W o rm s

1

0 .0 8

'cubic centimeters (cc)

2

1
0 .2 5

0 .0 7

0 .0 3
0 .0 1

103
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A1 7

(from page 3 1 )

Estimated biomass (lb/acre) of w ild brook trout and competing species from lakes
sampled by trapnetting, 1 9 9 5 - 2 0 0 0 .

Lbs Fish Captured
Competition, O rig in

# W aters

Brook Trout______ Competitors

% Brook Trout

Low
W ild

7

1 ,6 9 8

16

9 9 .1

Hatchery

2

41

236

1 7 .6

11

72

410

1 4 .9

2

-

-

-

8

58

665

8

-

-

-

25

63

326

1 6 .2

5

-

-

-

Moderate
W ild
Hatchery

High
W ild

Severe
Hatchery

1

All
W ild
Hatchery

105

Appendices

A1 8

(from page 3 1 )

Estimated Ib/acre of w ild brook trout and competing species from lakes sampled by trapnetting, 1 9 9 5 - 2 0 0 0 .

Competition and
W ater Body

Acres

Year

Brook
Trout

Suckers

M innows

Sculpin

Killifish

Smelt

All

20

1995

1.81

-

0 .7

-

-

-

2 .5 1

1996

1 .5 6

-

0 .8

-

-

-

2 .3 6

Lo w

Beaver P
Beaver P
Brown P

18

1998

5 .4 4

-

0 .1 3

-

-

-

5 .5 7

Daicey P

38

1997

2 .7 8

-

-

-

-

-

2 .7 8

1999

1 .8 9

-

0 .0 5

-

-

-

1 .9 4

Hid P

11

L Moxie P

73

1998

1 8 .7 6

0 .1 1

0 .2 6

-

-

-

1 9 .1 3

Rock P

26

1997

1.31

-

0 .1 1

-

-

-

1 .4 2

1998

0 .8 8

-

0 .0 0 1

-

-

-

0 .8 8

Rock P
Surplus P

9

2000

A v e ra g e

3 .9 2

-

3 .3

-

-

-

7 .2 2

4 .2 6

-

0.41

-

-

-

4 .8 7

M o d e ra te

Johnston P

59

1998

2 .0 1

-

1 .8 6

-

-

5 .8 8

9 .7 5

L Moxie P

73

1996

2 .8 6

1 .3 6

0 .1 6

-

-

-

4 .3 8

L Moxie P

1997

1 .5 5

1 .0 7

0 .6 7

-

-

-

3 .2 9

L Moxie P

1999

3 .3 7

1 .7 7

0 .3 6

-

-

-

5 .5

1995

1 .9 5

-

2 .9 2

-

-

0 .3 1

4 .8 7

Salmon P

12

Secret P

14

1995

0 .5 3

-

0 .1 8

-

0 .0 3

0 .0 0 7

0 .7 5

111

1996

0 .4 2

-

1 .0 3

-

-

-

1 .4 5

Big Turner P

1997

0 .5 3

-

0 .3 9

-

-

-

0 .9 2

Big Turner P

1998

1 .3 5

-

0 .3 7

-

-

-

1 .7 2

1.62

-

0 .8 8

-

0 .0 0 3

0 .6 9

3 .6 3

Big Turner P

A v e ra g e

H ig h

B Pond
Crosby P

644

1998

0 .1 6

0 .1 5

0 .0 0 3

-

-

-

0 .3 1

150

1996

0 .4 1

1 .2 5

0 .0 8

0 .0 0 1

-

-

1 .7 4

1997

0 .2 8

1 .0 5

0 .0 7

0 .0 0 1

-

-

1.4

-

1

Crosby P
Crosby P
Kamankeag P

40

Kamankeag P
L Moxie P

73

L Moxie P
L Pillsbury

45

1998

0 .4 1

0 .5 4

0 .0 5

0 .0 0 1

-

1996

0 .5 4

1 .6 3

0 .2

0 .0 0 5

-

-

1997

0 .1 5

2 .6 5

0 .2 9

-

-

-

3 .0 9

-

-

3 0 .7

2 .3 8

1994

0 .8 1

2 8 .5 2

1 .3 7

-

1995

1 .4 9

19 .1

0 .7 8

-

-

-

2 1 .3 7

1996

0 .2 5

2 6 .6 7

-

-

-

-

4 8 .2 9

-

-

2 3 .3 1

L Pillsbury

1997

0 .3 4

2 2 .9 1

0 .0 6

-

L Pillsbury

1998

0 .7 8

3 8 .3 8

0 .1 7

-

-

-

3 9 .3 3

A v e ra g e

0.51

1 2 .9 9

0 .2 8

0 .0 0 1

-

-

1 5 .7 2

O v e ra ll A v e ra g e

2 .0 2

5 .0 7

0 .5 6

<0.001

< 0.001

0.21

8 .6

106
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A1 9

(from page 3 3 )

Annual brook trout abundance estimates by year class, Little M o xie Pond.

Brook

Creek

/o

o/

Year

Trout

W h ite
Sucker

1994

1.22

28 .52

0 .1 6

1.05

29.73

96

4

1995

1.22

19.1 1

0 .3 7

0 .4 0

19.88

94

6

1996

6 .44

1.36

0 .0 7

0 .1 0

1.53

19

81

Chub

Golden
Shiner

All
Non-Trout

Non Trout

% Brook Trout

1997

3.19

1.07

0 .0 4

0.63

1.74

35

65

1998

6.08

0.1 1

0 .1 4

0.1 1

0 .3 6

6

94

A 2 0

(from page

35)

L= Low, M

Abundance of common brook trout parasites in lakes of five M a ine counties. N = none,

= medium,

H = high.
E x te rn a l P a ra s ite

Blackspot

[In te rn a l P a ra s ite

Copepods

Roundworms

Tapeworms

County

N

L

M

H

N

L

M

H

N

L

M

H

N

Aroostook

0

2

0

1

0

1

0

0

0

1

0

0

-

Franklin

0

2

1

0

0

1

0

O xford

0

0

1

0

Piscataquis

5

Somerset

All Lakes Sampled

1
6

4

1

0

3

6

2

2

12

12

0
1
3

4

1

4

1

2

1
1

2

0

0

2

2

4

4

8

9

7

4

3

1

0

0

0

-

-

1
1

2

0
1

2

1
-

3
0

4

1

0

1

1
0
1

L

M

H

-

-

1
0

0

1

0

2

1

2

3

6

3

A2 1

(from page 3 5 )

Incidence of external and internal brook trout parasites by river drainage (no. with parasites/total no. sampled)

W a ter

Town

Sw ift

Birch P

Roxbury

W

E llis

Surplus P

Andover N Surplus

W

2/58

M a g a llow a y

A zisc o h o s L

Lincoln Pit

M a g a llow a y

Parmachenee L

Lynchtown Tw p

Umbagog-Rangeley

A zisc o h o s L

Lincoln Pit

Umbagog-Rangeley

A zisc o h o s P

M a g a llo w a y Pit

Umbagog-Rangeley

B Pond

Upton

Umbagog-Rangeley

Beaver M t L

Sandy River Pit

w
w
w
s
w
w

4 5/ 50
7/20
0 /9
0/4
2/7

Umbagog-Rangeley

Beaver P

M a g a llo w a y Pit

Umbagog-Rangeley

Dodge P

Rangeley

Umbagog-Rangeley

G ull P

Dallas Pit

Umbagog-Rangeley

Mooselooknnegunfic L

Rangeley

Umbagog-Rangeley

M ountain P

Rangeley Pit

Umbagog-Rangeley

M o xie P

Tow nship D

Umbagog-Rangeley

Rangeley L

Rangeley

Umbagog-Rangeley

Richardson Lakes

Richardsontown

Umbagog-Rangeley

Richardson P (West)

Adamstown Tw p

Umbagog-Rangeley

Richardson P (U E)

Adamstown Tw p

Kennebago

Beaver P

Seven Ponds Tw p

Kennebago

Kamankeag P

Davis Tw p

Kennebago

Kennebago L (Little)

Stetsontown

M essalonskee

M clntire P

N e w Sharon

Sandy, Lower

Beal (Trout) P

M ad rid

Sandy, Lower

Schoolhouse P

Avon

Sandy, Lower

South (Pine Tree) P

Sandy River Pit

Drainage, Subdrainage

O rig in

Blackspot

Copepods

Roundworms

Tapeworms

0/16
0/58
31/43
65/84
31/44
0 /9
0/4

0 /42

27/42

5/9

0 /9

0/10

1/1
0/10

0/2

0/ 2

0/24

0 /2 4

Androscoggin

6/1 1

s
s
s
s

0/16
0/18
0/19
0 /2 4

0/16
0/18
0/19
0/24

0/27

1/1
0/27

0/10

1/1
0/4

Kennebec

107

113/134
0/56
6/ 6

1/6
0/2
9/1 1
36/92
8/64
17/17

1/1
0/4

1/1
0/10
0/17
0/4
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s
s/w
s
w
w
s
s/w
s/w
s/w
s
w
w
w
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A21

(Continued)
W a ter

Town

Ha rvey P

M ad rid

Ledge P

Sandy River Pit

Long Cove P

Phillip s

O rig in

Blackspot

Copepods

Roundworms

Tapeworms

0/2

0/2

Kennebec
Sandy, Upper

Carrabassett

Dead

Dead, N orth Br

Dead, South Br

M ount Blue P

Avon

M ud P

Tow nship 6

Stetson P

Phillip s

Sw ift R P (Little)

Tow nship E

Black H ill P

Embden

C a rry P (Middle)

C arrying Pic Tn Tw p

Tufts P

Kingfield

B ill M o rris P

T 0 3 R 0 5 BKP W K R

Deer P

King & Bartlett Twp

Hurricane P

Kibby Tw p

Rock P

T 0 5 R 0 6 BKP W K R

Bug Eye P

Chain of Ponds Tw p

Chain of Ponds

Chain of Ponds Tw p

C ro sb y P

Coburn G ore

Tea Pond

Jim Pond Tw p

C ow P

Lang Tw p

Loon L

Dallas Pit

Kennebec, M id d le Upper Austin P

Bald M ountain Tw p

O ssie P

Bald M ountain Tw p

Baker P

Caratunk

Be rry P

Johnson Mtn Twp

Dixon P

Pierce Pond Twp

Kennebec, Upper

E llis P

Chase Stream Tw p

Fish P

M o xie G ore

Fry pan P

Squa retown

W

2/2

0/2

s
s
w
s
s
w
s
w
s
s
w
s
w
s
s/w
w
s
w
s
s
w
w
w
w
w
s
w

0/30

0/30

0/7

0/7

0/9

0/9

0/15

0/15

0/5

0/5

0/13

0/13

5/5

0/5

2/2
0/13

0/13

0/12

0/12
0/27

0/21

0/21

22/22

5/5

0/1 1

1 /1

0/1 1

4/10
68/118

0 / 1 12

0/29

0/29

0/2

0/2

0/5

0/5

2/2

4/4
7/7

0/30

0/13

0/13

0/13

0/13

3/3

0/2

0/2

0/5

0/5

0/3

2/5

7/7

16/16

1 /1
27/27

5/5
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A21

(Continued)

Drainage, Subdrainage

W a ter

Town

G ra ss P

Pierce Pond Tw p

Kilgore P (Upper)

Bowtown Tw p

Kilgore P

Pierce Pond Tw p

King P

Bowtown Tw p

M acDougall P

Caratunk

M ill (Clear) P

Pleasant Ridge Tw p

M o o se P

Bowtown Twp

M osq uito P

The Forks Pit

M o xie Long Bog

Bald M ountain Tw p

Otter P

Bowtown Tw p

Otter P (North)

Bowtown Tw p

Pierce P

Pierce Pond Tw p

Round P

Chase Stream Tw p

Round P

Squaretown

Rowe P

Pleasant Ridge Tw p

O rig in

Blackspot

Copepods

Roundworms

Tapeworms

2/3

0/1

0/1

1/5

0/5

Kennebec
Kennebec, Upper

M oosehead Lake

Roach P (Fourth)

Shawtown Tw p

M oose, Upper

Boundary P

Beattie Twp

Crocker P

Dennistown Pit

Crawford P

TA R1 1 W E L S

Bean P (Lower)

Rainbow Tw p

Penobscot P

T01 R 12 W E L S

Rabbit P

T 0 1 R1 1 W E L S

Rainbow L

Rainbow Tw p

Rocky P (Big)

TA R 1 1 W E L S

Sing Sing P

T 0 1 R1 1 W E L S

Yoke Ponds

TA R1 1 W E LS

Frost P

T 0 3 R1 1 W E L S

W
S

s/w
s/w
s
w
s
s
w
s
s
w
w
w

0/1

0/1
34/36
5/30

0/13

0/13
9/9

1 /1

0/9

0/9

0/5

0/5

0/6

0/6

0/6

0/6

0/7

0/7

0/7

0/7

0/8

0/8

226/253

17/52

18/65

0/8

0/8

0/8

0/8

0/12

4/24

0/3

3/6

1 /1

0/15
1/1

s

0/10

0/10
2/2

Penobscot
Lower W

Br Penobscot

w

0/3

1 1/1 1

0/1

0/122
4/4

1 /1

Appendices
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M id d le W Br Penobscot

14/58

1/1
1/3

w

0/15
0/2

110

A21

(Continued)
W a ter

Town

Frost P (Little)

T 0 3 R12 W E LS

2/2

Sh a llo w P (Little)

T 0 7 R14 W ELS

1/3

C lish P

T0 5 R20 W ELS

3/3
0/6

O rig in

Blackspot

Copepods

Roundworms

Tapeworms

Penobscot
M id d le W Br Penobscot

N & S Br Penobscot

Foley P

Comstock Twp

Hale P

M o ro Pit

Upper E Br Penobscot

Allagash L

T0 8 R14 W ELS

W

0/3

Johnson P

T0 8 R14 W ELS

W

27/27

Upper W Br Penobscot

Pine P (Big)

T 0 3 R13 W E LS

Sebec

Greenwood P (Little)

E liotsvilie Pit

FHorseshoe P

Bow doin Col G r W

M oose P

E iotsvilie Pit

W ils o n P (Little)

E liotsvi lie Pit

Bald Mtn P

Bald M ountain Twp

O ssie P

Bald M ountain Twp

Uppr Piscataquis

1 /1

4/4

2/2

1/1
10/10

3/3

1/1
1/1

w
w

0/1

1 /1
0/1
0/13

St. John
Falls P (Little)

Allagash

Jones P

Big Twenty Tw p

Echo L

TOC R 1 1 W E L S

S W Br St John

St. John P (4th)

T0 5 R17 W ELS

Upper Allagash

Haymock L

T0 7 R 1 1 W ELS

U m sa skis L

T1 1 R 1 3 W E L S

Lower M St John

Mooseleuk-M unsungan

1 /1

w

10/10
2/2

w
w

1/1
3/3

2/2
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(from page 48)

W a te rs where barrier dams were installed to prevent migration of competing fish species into brook trout waters.

W ater

Town

County

Alder Brook L

Chapman

Arnold Brook L

Presque Isle

Aroostook
Aroostook

16
395

Black L

Fort Kent

Aroostook

Bryant P

Fort Fairfield

Aroostook

51
19

Crater P

T15 R09 WELS

Aroostook

12

Daigle P

Aroostook

36

Deep L

New Canada Pit.
Littleton

Aroostook

6

Durepo L

Limestone

Aroostook

Echo L

Presque Isle

Aroostook

90

Hanson Brook L

Mapleton

Aroostook

Hunnewell L

St. John

1 18
64

Mantle L

Presque Isle
Fort Fairfield

Aroostook
Aroostook

Monson P
Number Nine L

Acres

Year

Comments

Function: flood control and recreation.
Function: flood control and recreation.
Function: flood control and recreation.

Function: flood control and recreation.

Function: flood control and recreation.

5

Aroostook

160

Perch P

T15R09 WELS

Aroostook
Aroostook

120
17

Timoney L
Trafton L

Oakfield

Aroostook

57

Limestone

Aroostook

85

Johns P

Kingfield
Davis Twp.

Franklin

Long Cove P

Phillips

Quimby P

Rangeley
Great Pond Twp.

Franklin
Franklin

165

Hancock

126

Fayette

Kennebec

32

1955

No longer functioning

Desert P

Mt. Vernon

Kennebec

23

1967

No longer functioning

Egypt P

Vienna

Kennebec

60

Kimbal P
Pinkham P

Vienna

Kennebec
Lincoln

55

1988
1954

23

1991

Wiley P

Booth bay
Upton

Lincoln

18

1965

Oxford

471

1961

Grindstone P

Rift P
Basin P

B Pond

T9R03 WELS

Aina

Franklin

6
267

Function: flood control and recreation.
1959
1960

12
1959

Broken Bridge P
Bennett P, Big

Albany

Oxford

20

1958

Guilford

Piscataquis

61

1958
1967

Hanging culvert
Rebuilt 2001

Deer P

T3R13 WELS

Piscataquis

181

Garland P

Sebec

28

1955

Lobster L, Little

Lobster Twp.

Piscataquis
Piscataquis

230

Prong P

Beaver Cove Twp.

Piscataquis

427

1969
1959

Sawyer P

Greenville

Piscataquis

67

1970

Spencer P, Little

Piscataquis

75

1962

No longer functioning

Piscataquis

Enhanced natural barrier

Somerset

141
34

1962

Black Hill P

E. Middlesex
Canal Grant
T5R1 1 WELS
Embden

Demo P

Rockwood Strip

Somerset

192

1967

Houston Brook P

Dead River Twp.

Somerset

7

Luther P

Thorndike Twp.

Somerset

154

Supply P
Coleback L

Moose River Pit.

Somerset

81

Charlotte

Washington

25

Shattuck L

Calais

Washington

24

Thissell P

1960

Washed out
No longer functioning

112
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(from page 5 2 )

W a te rs zoned as Remote Ponds as of 1 9 9 0 .

Acres

Lake Name

Town

A llig a tor P

TA R 1 1 W E L S

A zisc o h o s P

M a g a llo w a y Pit

12

Baker P

Bow doin C. Gr. W e st

Bean P
Bean P (Lower)

Acres

Lake Name

Town

Clifford P

Rainbow Tw p.

17

C lish P

T0 5 R20 W ELS

21

10

Cranberry P

Bow doin C. Gr. W e st

7

T 0 2 R12 W E LS

16

C urrie r P (First)

T0 9 R 1 1 W ELS

20

Rainbow Tw p.

37

C urrie r P (Second)

T0 9 R 1 1 W ELS

28

Bean P (Middle)

Rainbow Twp.

10

Daisey

T0 2 R10 W ELS

11

Bean P (Upper)

Rainbow Tw p.

25

Debsconeag P (6th)

T 0 1 R1 1 W E L S

31

Bear Brook Bog

T 0 6 R15 W E L S

15

Dingley P (Little)

T 0 4 R06 N BKP

17

Bear P

T 0 6 R15 W E L S

138

Ding ey P (Upper)

T 0 4 R05 N BKP

20

Bear P

Rainbow Twp.

30

Dipper P

Pittston Acad. Grant

13

Beattie P

Beattie Twp.

27

Dixon P

Pierce Pond Tw p.

17

Beaver P

T0 3 R1 1 W ELS

15

Doughnut P

Rainbow Tw p.

12

Beaver P (Big)

Rainbow Twp.

45

Dubois P

Prentiss Tw p.

18

Beaver P (Little)

Rainbow Twp.

8

Eddy P

Sandy River Pit.

9

Beaver P (Little)

T 0 3 R1 1 W E L S

10

Enchanted P (Little)

Upper Enchanted Twp.

35

Benjamin P

Attean Twp.

121

Fogg P

Bow doin C . Gr. W e st

23

Birch Ridge P # 1

TA R 1 1 W E L S

Foley P (Little)

Comstock Tw p.

35

Black L

T1 5 R09 W ELS

Fow ler P

T 0 3 R1 1 W E L S

19

47

11
147

Black P (Little No)

T1 5 R09 W ELS

6

Frost P (Little)

T0 3 R12 W ELS

35

Black P (Little So)

T 1 5 R09 W ELS

7

G ardner L

T1 5 R09 W ELS

288

Bluff P

Frenchtown Tw p.

10

Gauntlet P

TB R10 W ELS

Bluffer P (Upper)

T 0 8 R1 1 W E L S

15

Gordon P

Upper Enchanted Twp.

26

Boa rd w a y P (Big)

TA R 1 1 W E L S

15

Gould P

Rainbow Tw p.

12

Boulder P

10

11

T 0 5 R 0 7 BKP W K R

30

Green M tn. P

R06 R06 W ELS

Bo w lin P (Little)

T0 5 R07 W ELS

34

Hafey P

T 18 R 1 1 W E LS

23

Brackett P

Blanchard Pit.

10

Hale P

Alder Brook Tw p.

40

Branch P (Middle)

T0 5 R09 N W P

34

Ha ll P

Prentiss Tw p.

Bra yley P

T 0 7 R IO W E L S

6

Harrington P

T 0 3 R1 1 W E L S

40

Buck P

Rainbow Twp.

6

Hathorn P

T 0 4 R08 W E LS

15

Hathorn P (Little)

T 0 4 R08 W E LS

8

19

Cape Horn P

Prentiss Twp.

Cedar P

Holeb Twp.

6

Hedgehog P

T 0 1 R1 1 W E L S

5

Cedar P

T 8 R IO W E L S

15

Helen P

Pierce Pond Tw p.

15

Chairback P (East)

T0 7 R09 N W P

46

H ig h P

Pierce Pond Tw p.

7

Chairback P (West)

T 0 7 R09 N W P

47

Chase Stream P

M ise ry Twp.

22

31

H olbrook P

Rainbow Tw p.

224

Horserace Ponds

Rainbow Tw p.

50

T1 6 R09 W ELS

Chesuncook P

T 0 3 R1 1 W E L S

272

Horseshoe P

Clayton P

T0 6 R17 W ELS

76

Horseshoe P

Attean Tw p

50

C lea r P

Lowe town Tw p.

21

Houston P (Little)

Katahdin Iron W k s Twp.

27

C learw ater P

Attean Twp.

34

Hurd P (Little)

T0 2 R10 W ELS

60

Clearw ater P

Prentiss Twp.

Ireland P

T 0 7 R08 W ELS

30

11

15
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A23 (Continued)
Lake Name

Town

Jackson P # 1

T 0 3 R1 1 W E L S

Juniper Knee P

Elliottsville Tw p.

Acres

Acres

Lake Name

Town

23

Rainbow Dead waters

Rainbow Twp.

32

Rainbow P

T10SD

17
25

58

Kelly P

T0 2 R12 W ELS

60

Reed P (Little)

T0 8 R10 W ELS

Lane Brook P

T 0 6 R06 W ELS

33

Ripogenus P

T 0 4 R 1 2 W ELS

76

Lane P

Comstock Tw p.

24

Roach P (Fourth)

Shawtow n Twp.

26

Lang P

Parlin Pond Twp.

30

Roach P (Seventh)

TA R 1 1 W E L S

33

Lang P (Little)

Parlin Pond Tw p.

13

Roach P (Sixth)

Shawtow n Twp.

48

Ledge P

Sandy River Pit.

6

Robar P (Big)

T 0 4 R08 W ELS

7

Line P

T0 5 R20 W ELS

7

Roberts P

T0 5 R20 W ELS

19

Long Bog

Ho leb Tw p.

19

Rocky P (Little)

TA R1 1 W E LS

12

Long P

Attean Tw p.

37

Round P

Appleton Twp.

5

Long P (Little)

T10SD

55

Saddleback P

Sandy River Pit.

13

Loon P

Attean Tw p.

37

Secret P

Elliottsville Twp.

12

Loon P

T 0 1 R1 1 W E L S

5

Slaughter P

T 0 3 R1 1 W E L S

66

Lost P

Attean Tw p.

8

Snake P

Johnson Mtn. Twp.

M a ry Petuche P

Prentiss Tw p.

10

Socatean P # 1

Plymouth Twp.

42

McKenna P

T 0 3 R1 1 W E L S

53

M cKenney P

Upper Enchanted Twp.

M esser P

T0 5 R08 W ELS

M id w a y P

Sandy River Pit.

M iniste r L (Little)

T 0 2 R IO W E L S

M iniste r P (Big)

T 0 2 R IO W E L S

8

Socatean P # 2

Plymouth Twp.

14

9

Speck P

Grafton Twp.

9

27

Spring P

T 0 7 R10 W ELS

15

7

Spruce Mountain P

TB R 1 1 W ELS

20

4

Squaw P (Big)

Little Squa w Twp.

91

15

Squaw P (Little)

Little Squa w Twp.

25

84

St. John P (Lower 1 st.)

T 0 4 R17 W ELS

29

Mountain P

Beaver Cove

56

St. John P (Second)

T 0 4 R17 W ELS

108

Mountain View P

TA R 1 1 W E L S

18

St. John P (Third)

T 0 4 R17 W ELS

190

Mountain Catcher P T 0 6 R 0 8 W E L S

M o xie P

Tow nship D

6

St. John P (Upper 1 st.)

T 0 4 R17 W ELS

30

Mud P

Tow nship 6 N of W e ld

6

Stratton P

Rainbow Twp.

15

M urphy P

TA R 1 1 W E L S

12

Sunday P

M a g a llo w a y Pit.

30

M urphy P (Big)

Rainbow Tw p.

15

Sw ift River P (Little)

Tow nship E

15

M uscalsea P (Big)

Russell Pond Twp.

14

Tilden P

T10SD

36

M uscalsea P (Little)

Russell Pond Tw p.

11

Tobey P # 1

T 0 5 R 0 7 BKP

35

Notch P

Bow d oin Col G r W e st

10

Tobey P # 2

T 0 5 R 0 7 BKP

32

Notch P (Big)

Little Sq ua w Tw p.

12

Tobey P # 3

T 0 5 R 0 7 BKP

14

Notch P (Little)

Little Squa w Twp.

10

Trout P

Bow doin C. Gr. W e st

20

Papoose P

Little Squa w Tw p.

8

Trout P

Kossuth Tw p.

Pitman P

T 0 2 R IO W E L S

20

Trout P

Lowelltown Twp.

55

Polly P

T 0 3 R1 1 W E L S

15

Trout P

M ason Twp.

17

Porter P

T03 ND

58

Tumbledown Dick P

T 0 1 R1 1 W E L S

24

Rabbit P

T 0 1 R1 1 W E L S

10

Tumbledown P

Tw p 6 N . of W e ld

9

Rabbit P

Elliottsville Tw p.

10

Turtle P

Lake View Pit.

81

5
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Appendices

(Continued)
Acres

Lake Name

Town

Tw in (Trout) Ponds

T0 2 R09 W ELS

60

Tw o M ile P

T 16 R 1 3 W E L S

12

Unnamed P

Attean Twp.

12

Unnamed P

Attean Twp.

5

Unnamed P

Comstock Twp.

15

Unnamed P

Comstock Twp.

20

Unnamed P

Holeb Twp.

2

Unnamed P

Parlin Pond Twp.

7

Unnamed P

T 0 5 R 0 7 BKP W K R

10

Unnamed P

T 0 6 R15 W E LS

8

W a d le ig h P (Little)

T 0 8 R15 W E LS

15

W elm an P (Upper)

Prentiss Twp.

45

W in g P

Skinner Twp.

10

W oodm an P

Rainbow Twp.

6

W ounded Deer P

Prentiss Twp.

12
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(from page 5 3 )

M o n ito r in g

P ro to c o l fo r S tre a m

R e s to r a tio n

Fish Po p ula tio ns

• Determine fish species composition and relative abundance by electrofishing:
• Area electrofished to be a minimum area of 5,000 ft.2, but length not to be less than one bankfull
width:
• Electrofishing site to be identified by semi-permanent markers and GPS coordinates and to be located
within proposed restoration site.
• Electrofishing to be conducted during period of low flows, to consist of a minimum of one run,
sampling effort to include entire area.
• Electrofishing to be conducted a minimum of once before restoration and once a year for two
consecutive years commencing the year immediately following completion of project.
• Water chemistry, including water temperature, oxygen, pH, conductivity, and alkalinity to be
conducted on site on each electrofishing date.
• Fish analysis to include numbers and weights of fish sampled by species. For salmonids, also record
lengths and collect scales to determine ages.
• Analyze results for changes in species composition and for age structure composition of salmonids.
• For reaches intended to create or augment spawning habitat, do redd counts prior to restoration and
once a year for two consecutive years commencing the year immediately following completion of
project.

H a b ita l

• Conduct stream surveys using standard MDIFW methodology to determine Habitat Suitability Indices
for adult, juvenile, and spawning life stages of resident salmonids:
• Complete a minimum of three surveys, one before restoration and once a year for two consecutive years
commencing the year immediately following completion of the project.
• Survey reach to be comprised of reach scheduled for restoration and to be identified by permanent
markers.
• Distance between transects not to exceed one bankfull width.
• Collect macroinvertebrate samples at each survey (once before restoration and two subsequent years
post-project) for identification and community structure analysis
• Gather three random representative samples by from each represented habitat type within the fish
sampling area.
• Record GPS coordinates of the area(s) of macroinvertebrate sampling to assure that the same sites are
resampled each of the three years.

Stream M o rp h o lo g y

• Complete standard reference reach (see Harrelson et al. 1994; Rosgen 1996) of the affected area.
• Measure reference reach indicators a minimum of three times, once before restoration and once a year
for two consecutive years commencing the year immediately following completion of the project.
• Reference reach to be completed within reach scheduled for restoration and to be identified by
permanent markers and GPS coordinates.
O th e r: Additional site-specific monitoring requirements may be required.
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Append

Habitat suitability index ratings for four brook trout streams, expressed as percent of total area.

Habitat suitability index value (Percent of Total Area)
W a ter

Life Stage

0 .3

0 .4

0 .5

0 .6

0 .7

0 .8

0 .9

1.0

> 0 .6

Cupsuptic R

Adult

0.0

4 .6

2 .9

1 5 .3

4 0 .7

2 5 .4

10.1

0 .8

9 2 .3

Juvenile

1 2 .4

1 .5

1 .7

1 2 .9

3 .0

2 7 .8

2 0 .3

4 .3

6 8 .3

1 .2

1 1.0

8 .7

2 7 .2

3 2 .1

1 8 .9

1 .0

4 0 .2

6 .1

1 .9

2 3 .5

1 4 .6

1 3 .8

0.0

0.0
0.0

5 1 .9

Adult

0.0

6 .5

9 .5

2 0 .8

2 3 .4

1 7 .6

2 1 .0

1 .2

8 4 .0

Juvenile

0 .4

5 .5

2 8 .8

1 7 .5

2 3 .2

2 0 .5

4 .2

Adult

1 .6

1 5 .9

1 6 .9

3 1 .1

1 7 .4

6 .8

Juvenile

8 .2

6 .7

3 2 .8

2 5 .3

1 5 .6

8 .5

2 .9

0.0
0.0
0.0

6 5 .4

1 0 .2

M a g a llow a y R (Upper) Adult
Juvenile
South Bog S

Sunday R

7 9 .2

7 2 .2
5 2 .3

A2 6

(from page 5 3)

Stream classification
Stream
Type

Entrenchment
General Description

Ratio

W idth/D epth
Ratio

Sinuousity

Slope

>0.1

Landform /Soils/Features

Aa+

Very steep, deeply entrenched, debris
transport, torrent streams.

<1.4

<12

1.0 to 1.1

A

Steep, entrenched, cascading, step/pool
streams. High energy/debris transport
associated with depositional soils. Stable
if bedrock or boulder dominated channel.
Moderately entrenched, moderate
gradient, riffle dominated channel, with
infrequently spaced pools. Very stable
plan and profile. Stable banks.
Low gradient, meandering, point-bar,
riffle/pool, alluvial channels with broad,
well-defined floodplains
Braided channel with longitudinal and
transverse bars. Very wide channel with
eroding banks.

<1.4

<12

1.0 to 1.2

1.4 to 2.2

>12

>1.2

>2.2

>12

>1.4

<0.02

n/a

>40

n/a

<0.04

>2.2

Highly
variable

Highly
variable

<0.005

>2.2

<12

>1.5

<0.02

Broad valley/meadows. Alluvial materials with floodplains.
Highly sinuous with stable, well-vegetated banks.
Riffle/pool morphology with very low width/depth ratios.

<1.4

>12

>1.4

<0.02

<1.4

<12

>1.2

0.02

Entrenched in highly weathered material. Gentle gradients,
with a high width/depth ratio. Meandering, laterally
unstable with high bank erosion rates. Riffle/pool
morphology.
Gullies, step/pool morphology; moderate slopes and low
width/depth ratio. Narrow valleys, or deeply incised in
alluvial or colluvial materials, i.e., fans or deltas. Unstable,
with grade control problems and high bank erosion

B

C

D

DA

E

G

117

Entrenched "gully" step/pool and low
width/depth ratio on moderate gradients.

Broad valleys w/terraces, in association with floodplains,
alluvia soils. Slightly entrenched with well-defined
meandering channels. Riffle/pool bed morphology.
Broad valleys with alluvium, steeper fans. Glacial debris
and depositional features. Active lateral adjustment, w /
abundance of sediment supply. Convergence/ divergence
bed features, aggradational processes, high bedload and
bank erosion.
Broad, low-gradient valleys with fine alluvium and/or
lacustrine soils. Anastomosed (multiple channel) geologic
control creating fine deposition w/well-vegetated bars that
are laterally stable with broad wetland floodplains. Very
low bedload, high wash load sediment.

Appendices

F

Anastomosing (multiple channels) narrow
and deep with extensive, well vegetated
floodplains and associated wetlands.
Very gentle relief with highly variable
sinuosities and width/depth ratios. Very
stable streambanks.
Low gradient, meandering riffle/pool
stream with low width/depth ratio and
little deposition. Very efficient and stable.
High meander width ratio.
Entrenched meandering riffle/pool
channel on low gradients with high
width/depth ratio.

Very high relief. Erosional, bedrock or depositional
features; debris flow Vertical steps with deep scour pools;
waterfalls.
0.4 to 0.1 High relief. Erosional or depositional and bedrock forms.
Entrenched and confined streams with cascading reaches.
Frequently spaced, deep pools in associated step/pool bed
morphology.
0.02
Moderate relief, colluvial deposition, and/or structural.
Moderate entrenchment and W /D ratio. Narrow, gently
to
0.039
sloping valleys. Rapids predominate w/ scour pools.
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(from page 54)

Brook trout habitat restoration projects conducted in M a in e.

W ater

Date

Project Description

Austin S

2003

Stabilize d eroding reaches

1987

Removal of beaver dam to a llow fish passage

M oscow , Bald M tn. Tw p ., Somerset Co.
B Stream

to spawning site

Houlton, Aroostook Co.
Big Hudson B

1956

Restored bulldozed section by installing single

Black S

1987

Creation of pools for adult brook trout habitat

1986

Removed beaver dams to restore upstream fish

wing deflectors, rock dams, and spring holes

Sangerville, Piscataquis Co.
C alifornia B, Square Lake

passage

T 1 6 R5, Aroostook Co.
Cupsuptic R

2002

Installed grade control structure to reduce
entrenchment, reconnect river with f ood p ain,

Franklin Co.

and reduce sediment migration
Goddard B, Big , Square Lake.

1986

T1 5 R5, Aroostook Co.
Intervale B, First Roach Pond

Removed beaver dam to restore upstream fish
passage

1984

Reopened natural stream channel that had
been filled in with gravel and debris from

Frenchtown, Piscataquis Co.

washouts upstream
Nesow adnehunk S,

1962

Roach R

Late 19 6 0 's
2003

N arrow ed overwidened reach with log
deflectors, created riffle-pool sequences

Rangelet Pit., Franklin Co.
South Inlet, First Roach Pond

Restoration of spaw ning and nursery habitat
damage resulting from log driving

T 1 R 1 4 , Piscataquis Co.
South Bog Stream

Restoration of spaw ning and nursery habitat
damage resulting from log driving

T 4 R 1 0 W E L S , Piscataquis Co.

1984

Debris removal to restore spaw ning access

1965

Restoration of habitat degraded by log driving

Frenchtown, Piscataquis Co.
Tomhegan S
Soldiertow n, Som erset Co.
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A28 (from page 55)
Fishw ays that provide upstream passage to brook trout in M a in e as of 2 0 0 1 .

Regiori
A

W a te r & Location
N orthw est River at Chutes

Town

County

Type

Condition, remarks

East Sebago

Cumberland

Denil

G ood; wood

Kennebunk

York

Denil

Fair

W a ld o

Pool

Fair; closed when

Dam
Branch Brook
B

Sheepscot Lake Outlet

Palermo

lampreys run
C

E

Pleasant River at Saco Falls

Columbia

W a shingto n

Denil

G ood, rebuilt 1 9 8 2

Flanders Stream Dam

Sullivan

FHancock

Denil

Poor, excessive flow

Phillip s Lake Outlet

Dedham

FHancock

Denil

Fair

M ill Stream at Four Corners

Dedham

FHancock

Denil

Excellent

Piscataquis R .( Lower Dam,

Dover-Foxcroft

Piscataquis

Denil

Good

Piscataquis River, Upper Dam Dover-Foxcroft

Bro w n 's M ill
Piscataquis

Denil

Good

G uilford

Piscataquis

Denil

Good

M oosehead Lake, East Outlet Sapling

Piscataquis

Submerged

Installed 1 9 5 2

Piscataquis R. at G uilford

orifice

Big Squaw
Caucomogomoc Lake Outlet

T6 R 1 4 W ELS

Som erset

Vertical slot

G ood

Loon Lake Outlet

T6R 15 W ELS

Som erset

Vertical slot

G ood

Brassua Lake Outlet

Rockwood Strip

Som erset

Underwater

N o t in operation at

Cold Stream Pond Outlet

Enfield

Penobscot

Submerged

request of IF & W
F

Good

orifice
W e st Branch Penobscot River, Indian Purchase
N orth Tw in Dam

T3

East Branch Penobscot River

T6 R 7 W ELS

Penobscot

Pool & overflow Good

Penobscot

Submerged

N e e d s repairs and

orifice

modification

at Matagamon Lake Outlet

G

Sourdnahunk L. Outlet

T4 R 1 0 W ELS

Piscataquis

Vertical slot

N e w in 1 9 8 1

Aroostook River at

Caribou

Aroostook

Submerged

G ood

orifice

Caribou Dam
Limestone Stream

Limestone

Aroostook

Caribou

Aroostook

Denil

G ood

Submerged

Poor

Community Dam
M ad a w a ska R at Loring A FB

orifice

W a te r Sup p ly Dam
Salmon Brook water

W ashburn

Aroostook

Allagash River at Churchill

Submerged

Good

orifice

supply dam
T1 0 R 1 2 W ELS

Piscataquis

Vertical slot

G ood

T7R 9 W ELS

Piscataquis

Submerged

G ood

Dam
M illino cket Lake Outlet

orifice
M adaw aska Lake Outlet

Westmanland

Aroostook

Sp illw a y

Poor

Presque Isle Stream

Presque Isle

Aroostook

Denil

G ood

T1 0 R 9 W ELS

Piscataquis

Alaskan steep

G ood

Community Dam
M ooseleuk Lake Outlet

pass
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M inim um flow agreements on brook trout rivers resulting from hydropower licensing settlements.

W a ter

Storage Facility

Minimum Flow (CFS)

Dead R

Flagstaff L

3 0 0 below Spencer S

Kennebago R

Kennebago L

1 0 0 or inflow

Kennebec R

M oosehead L

E Outlet 5 0 0

Kennebec R

Indian P

3 0 0 min. flow ; d aily peaking flow s of 4 , 8 0 0 cfs or greater1

Kennebec R

W ym a n L

1 ,0 0 0 cfs minimum flow

M a g a llo w a y R

A zisc o h o s L

1 3 0 ( 0 .6 cfsm) M a r - Sept. 1 5 3; 2 1 4 ( 1 . 0 cfsm) Sept. 1 6 - start
of spring refill

M illino cket Stream

M illino cket Lake

2 0 -3 5

M o o se R

Brassua L

3 5 8 or inflow

Penobscot R, W Br

Chesuncook L

1000

Penobscot R, W Br

M illino cket

2000

Penobscot R, W Br

Canada Fa lls L

50

Penobscot R, W Br

Ragged L

75

Penobscot R, W Br

Caucomogomoc L

35

Penobscot R, W Br

Loon L

1 0 -3 0

Piscataquis R

FJowland

2 0 0 or inflow

Rapid R

Richardson L

3 8 2 (0 .8 cfsm) M ar. - Sept. 1 5
3 10 ( 0 .7 cfsm) M ar. - Sept. 1 5 2
4 7 2 ( 1 cfsm) Sept. 1 5 - M ar.

Roach R

First Roach P

50

Sebec Lake

40

Sebec

75

Squa Pan Stream

Squaw Pan Lake

Upper Dam Pool

M ooselookmeguntic L

2 0 -3 0
2 0 2 Labor Day through M a y 3 1; 2 0 2 or inflow, June 1 - Labor
Day4

'Plus fishing flows of 3 0 0 -3 5 0 cfs at specific times from April - Sept.
2Dry year.
3Agreement also provides for six weekend "whitewater flows" of 9 0 0 or 1 ,2 0 0 cfs annually, June through Sept.
4Except that if the level of Richardson Lake falls to elev. 1 ,4 4 4 feet msl during thejune 1 through Labor Day period, the minimum flow may be
reduced to a guaranteed flow of 10 0 cfs.
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A30 (from page 58)
Species plans, operational plans and management goals: 1 9 7 6 to 1 9 9 6 .

1976 Species Plan

•

•
•
•
•
•

Establish approximately 20 brook trout waters wherein “trophy” size trout may be angled and regulate
these waters to sustain angling of high quality.
Perform a stocking evaluation to determine the factors controlling survival of hatchery brook trout in the
wild.
Establish new brook trout fisheries, where demand indicates, through chemical removal of rough fish
species and to re-treat existing reclaimed waters that have become re-populated with rough fish.
Protect remote trout ponds through zoning to maintain the natural character, remoteness and fishing
quality of selected ponds in the unorganized areas of Maine.
Develop through selective breeding a long-lived strain of hatchery-reared brook trout for brood stock
useful in Maine’s stocking program.
Update the Brook Trout Management Plan species assessment, goal, objectives, and strategies as needed.

The first brook trout species plan documented the extent of the existing fishery and recommended that conditions be
maintained, with several important additions. The remote pond program ultimately resulted in zoned protection for nearly
200 waters. The trophy-waters proposal marked the beginning of a trend toward more restrictive regulations that has
greatly contributed to the restoration of Maine’s wild brook trout fisheries. The emphasis on the genetic implications of
brook trout management has since been applied to assessment of wild and domestic stocks.
1981 Species Plan Update

The management goals were unchanged from 1976, but the objectives were more modest because of additional information.
The Operational Plan investigations were essentially unchanged from the previous period.
Table. Brook trout management goals from the 1 9 7 6 species plan and the 1 9 8 1 update.

Year

W a ter Type

1976

Lakes
Streams

1981

Lakes
Streams

Angler Days Success Rate Length of Harvested
of Use
(fish/angler)
Fish (in)

Harvestable
Standing Stock

Harvest
Number

Rate

3 ,2 0 0 ,0 0 0

9 0 0 ,0 0 0

28

1 ,5 0 0 ,0 0 0

0 .6

7 4 ,0 0 0 ,0 0 0

1 ,2 0 0 ,0 0 0

24

1 ,0 0 0 ,0 0 0

1 .2

2 ,5 0 0 ,0 0 0

5 0 0 ,0 0 0

20

1 ,0 0 0 ,0 0 0

0 .5

5 0 ,2 0 0 ,0 0 0

1 ,5 2 0 ,0 0 0

16

1 ,4 2 5 ,0 0 0

1 .2

11
6
11
6

198 6 Species Plan Update

For the first time, the management goals were separated geographically and by water types. For lakes, goals were to increase
availability and fishing quality in Regions A and B, and to maintain availability and quality in all other Regions. This
dichotomy was incorporated because Regions A and B, located in southern and mid-coast Maine, contained a high human
population but relatively few trout ponds. Objectives were also refined, as follows:
Lakes

•
•
•

Increase the distribution of brook trout in Region A from 7,000 to 9,000 acres and in
Region B from 3,600 acres to 4,300 acres.
Harvest Objective: Harvest 40-50% of the estimated legal [6-inch and longer] population of wild fish available in
the spring. Harvest 60-80% of brook trout stocked within two years of stocking.
Fishing Quality Objective: Bring fishing quality in Regions A and B up to that of the other Regions (a harvest rate
of 0.5 trout/angler trip and an average size of 11.0 inches). Optimize public access.

Abundance Objective:
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Streams

•

•
•

Maintain an average population level of about 2,200 brook trout of all size classes for each
stream mile classified as permanent brook trout habitat. Maintain an average of 6-8% of the total population at
lengths exceeding 6 inches.
Harvest Objective: Maintain harvest levels at or below 50% of the legal fish available at pre-season.
Fishing Quality Objective: Maintain angling quality at 1.2 to 1.5 legal trout per angler day. Where adequate
growth rates allow, increase average size of harvested trout by higher length limits.

Abundance Objective:

1986 Operational Plan Investigations were modified for the first time in a decade:
• Comparative survival of different genetic strains of brook trout, to evaluate the efficacy of stocking hybrids of
several strains of brook trout with respect to survival, growth, longevity, and catchability.
• Performance of brook trout stocked in waters with heavy competition, to evaluate the effect of competition from
warmwater fishes with respect to contribution to the fishery, age, growth, and survival.
• Comparative performance of fall-fingerling and spring-yearling brook trout in large lakes, to evaluate comparative
performance of fall-fingerling and spring-yearling brook trout in large lakes with respect to contribution to the
fishery, age and growth, and survival.
• Survival of brook trout and brown trout fry in streams, to determine survival rates for brook trout and brown
trout fry stocked in brooks and streams.
1991 Species Plan Update

Management goals and objectives unchanged from 1986.
1 9 9 6 Species Plan Update

The management goals for lakes for the 1996 Species Plan Update was to maintain current abundance and distribution
statewide, and to improve fishing quality on waters capable of above-average growth rates.
•
•

•

Abundance Objectives: Maintain

the current distribution of brook trout at 393,000 acres. Maximize the
contribution of wild stocks to the fishery.
Harvest Objectives: In Region A, where harvest consists primarily of brook trout stocked as harvestable fish,
permit an annual harvest of 0.5 pounds per acre. In the remaining Regions, permit a harvest of 0.2 pounds per
acre, but protect a portion of the older wild fish from harvest to allow for spawning escapement and a proportion
of the stocked fish for holdover to ages II and greater.
Fishing Quality Objectives: For wild populations, restore the proportion of fish age IV+ and older to 20%. For
stocked populations, increase the current 15% rate of holdover to the second year post-stocking in waters with
suitable water quality to 25%. Increase brook trout abundance in large (>200 acres) salmonid lakes by stocking
spring yearlings. Optimize public access to both wild and stocked brook trout lakes.

Despite the shift in emphasis to quality fisheries and protection of brook trout to older, larger sizes, the Operational Plan
Investigations were not changed because the objectives could be met within their existing framework.
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History of brook trout fishing regulations in Maine.
Minimum Length
Year

W a te r Type

Season

1872-1877
1878-1881

All
All

1882-1892
1893-1896
1897-1899
1900-1906
1907-1913
1914

1915-16

Creel Limit

Lbs

(inches)

Jan. 1 - Sept. 30
May 1 - Sept. 20

None
None

None
None

None
None

All

May 1 - Sept. 20

None

May 1 - Sept. 30

None

50
50

5

All
All
All

May 1 - Sept. 30

None

25

5

Feb. 1 - Ice out
Ice out - Sept. 30

None

20 lb./family

5

None

25

5

Feb. 1 - Ice out

None

25

5

Ice out - Sept. 30

None

25

5

Lakes

Ice out - Sept. 30

25

15

6

Rivers

Ice out - Sept. 15

25

6

Brooks

25

Lakes

Ice out - Sept. 15
Ice out - Sept. 30

15
15

Rivers
Brooks

All

5

15

6
6

Ice out - Sept. 15

25
25

15

6

Ice out - Sept. 15

25

15

6

25

15

1917-21
1922
1923-24
1925-26

Lakes

Ice out - Sept. 30

25

15

6

Rivers

Ice out - Sept. 15

25

15

6

Brooks

Ice out - Sept. 15

25

15

6

Lakes

Ice out - Sept. 30

25

15

Rivers

Ice out - Sept. 14

25

15

Brooks

Ice out - Sept. 15

25

15

Lakes
Rivers

Ice out - Sept. 30

25

10

Ice out - Sept. 14

25

10

1927-31
1932-33

1934-36

1949-50

1951-54

1955-60

Brooks

Ice out - Sept. 15

25

7 1/2

Lakes

Feb. 1 - Mar. 31

25

Lakes

Ice out - Sept. 30

25

10
10

7
7

Rivers

Ice out - Sept. 15

25

10

6

Brooks

Ice out - Aug. 15

25

7 1/2

6

Lakes
Lakes

Feb. 1 - Mar. 3 1
Ice out - Sept. 30

15

7 1/2

6

15

7 1/2

8

Rivers

Ice out - Sept. 15

15

5

6

Brooks

Ice out - Aug. 15

15

5

6

Lakes

Feb. 1 - Mar. 31

15

7 1/2

6

Lakes

Apr. 1 Sept. 30

15

7 1/2

6

Rivers

Apr. 1 - Sept. 15

15

7 1/2

6

Brooks

Apr. 1 - Aug. 15

15

7 1/2

6
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Minimum Length
Creel Limit

Lbs

(inches)

Feb. 1 - Mar. 3 1

10

7 1/2

6

Lakes

Apr. 1 - Sept. 30

10

7 1/2

6

Year

W a ter Type

Season

1961-62

Lakes

Rivers

Apr. 1 - Sept. 15

10

7 1/2

6

1961-62

Brooks

Apr. 1 - Aug. 15

10

7 1/2

6

1963-66

Lakes

Feb. 1 - Mar. 31

12

7 1/2

6

Lakes

Apr. 1 - Sept. 30

12

7 1/2

6

Rivers

Apr. 1 - Sept. 15

12

7 1/2

6

Brooks

Apr. 1 - Aug. 15

12

7 1/2

6

Lakes

Feb. 1 - Mar. 3 1

8

7 1/2

6

Lakes

Apr. 1 - Sept. 30

8

7 1/2

6

Rivers

Apr. 1 - Sept. 30

8

7 1/2

6

Brooks

Apr. 1 - Aug. 15

8

7 1/2

6

Lakes

Jan. 1 - Mar. 31

3

7 1/2

6

Lakes

Apr. 1 - Sept. 30

8

7 1/2

6

Rivers

Apr. 1 - Sept. 15

8

7 1/2

6

Brooks

Apr. 1 - Aug. 15

8

7 1/2

6

Lakes

Jan. 1 - Mar. 3 1

3

7 1/2

6

Lakes

Apr. 1 - Sept. 30

8

7 1/2

6

Rivers

Apr. 1 - Sept. 15

8

7 1/2

6

Brooks

Apr. 1 - Aug. 15

8

7 1/2

6

Lakes

Jan. 1 - Mar. 3 1

5

7 1/2

6

Lakes

Apr. 1 - Sept. 30

5

7 1/2

6

Rivers

Apr. 1 - Sept. 15

10

7 1/2

6

Brooks

Apr. 1 - Aug. 15

10

7 1/2

6

Lakes

Jan. 1 - Mar. 3 1

5

7 1/2

6

Lakes

Apr. 1 - Sept. 30

5

7 1/2

6

Rivers and
Streams
Lakes

Apr. 1 - Aug. 15
Aug. 16 - Sept. 30
Jan. 1 - Mar. 3 1

10
1
5

7 1/2
7 1/2

6
6
6

Lakes

Apr. 1 - Sept. 30

5

7 1/2

6

Apr. 1 - Aug. 15
Aug. 16 - Sept. 30
Jan. 1 - Mar. 3 1

5
1
5

7 1/2

1998-

Rivers and
Streams
Lakes

6
6
6

2001

Lakes

Apr. 1 - Sept. 30

5

6

Rivers and
Streams

Apr. 1 - Aug. 15
Aug. 16 - Sept. 30

5
1

6
6

1967-77

1978

1979-81

1982-87

1988-91

1992-97
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(from page 61)

State-wide fishing regulations

General-law regulations for lakes, and streams, except lakes in Androscoggin,
Cumberland, Kennebec, Knox, Lincoln, Oxford, Sagadahoc, Waldo, and York Counties. These regulations have
been successful in maintaining wild brook trout populations in lakes with poor growth rates resulting from cold water
temperatures, low productivity, and/or significant interspecific competition. It also maintains wild brook trout populations
in most of Maine’s streams and brooks, where growth tends to be slow due to low productivity and cold water temperatures.
There are frequently no special gear restrictions on these waters.
5 fish, 6-inch minimum length limit:

General law regulations in lakes in Androscoggin, Cumberland, Kennebec, Knox,
Lincoln, Oxford, Sagadahoc, Waldo, and York Counties, the majority of which are stocked. The intent of this regulation
is to distribute the catch and harvest among anglers and/or to allow carryover of fish to older ages on waters where angler
use is often high. Also used in many other stocked and some ‘wild’ lakes throughout Maine with average growth rates but
where angler use is relatively high.
2 fish, 8-inch minimum length limit:

2 fish, 10-inch minimum length limit; only 1 may be greater than 1 2 inches: Waters (lakes and streams; wild and
stocked) with above-average growth potential where it is desirable to protect a portion of the larger fish to maturity (wild
populations) or to increase size quality (wild and stocked populations). Imposed in conjunction with gear restrictions to
reduce hooking mortality. Allows harvest of a portion of smaller fish and is applied to waters with relatively abundant
populations.
2 fish, 1 2-inch minimum length limit; only 1 may be greater than 14 inches: Waters with high growth potential (lakes
and streams; wild and stocked) where it is desirable to protect a portion of the larger fish to maturity (wild populations)
or to increase size quality (wild and stocked populations). Imposed in conjunction with gear restrictions. Allows harvest
of a portion of smaller fish and is applied to waters with relatively abundant populations. Brook trout growth rates exceed
those in the previous category.
1 fish, 8-1 2 inch harvest slot: Applied to waters with high growth potential in conjunction with gear restrictions with the
intent ol maximizing the proportion of fish greater than 12 in. for reproduction, fishing quality, and restoration of historic
size quality. Allows harvest of a portion of smaller fish and is applied to waters with abundant natural reproduction.

Typically imposed in conjunction with a 1-fish limit and gear
restrictions with the intent of protecting a portion of the larger fish to maturity (wild populations), to increase the size
quality (wild and stocked populations), and to restore historic size quality. The specific length limit imposed is dependent
on brook trout growth rates within individual waters.

Minimum lengths of 10, 12, 14, 16, and 18 inches:
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A3 3 (from page 67)
Brook trout catch statistics for three northern M a in e ponds, 1 9 6 2 .

Size and (no.) of Legal (6 in) Brook Trout

Brook Trout Per Angler
W a te r
Denny P

Upper P

G a lile e P

Legal

Sublegal

2 .5

0 .2

0 .5

2 .6

0

0 .6

Size Statistic

1+

Length
W e ig h t

All

ii+

111+

IV+

6 .2

8 .2

8 .9

9 .5

8 .6

1 .5

2 .6

3 .2

3 .8

2 .9

m

(1 2 3 )

(1 3 2 )

(7)

(2 6 3 )

Length

11

1 3 .2

1 1 .3

W e ig h t

8 .8

1 3 .3

9 .4

(18)

(3)

(21)

Length

7 .8

8 .5

8 .9

8 .3

W e ig h t

2 .3

2 .7

3.1

2 .6

(25)

(39)

(5)

(69)

A3 4 (from page 67)
A ve ra g e harvest and annual y ie ld of w ild b ro o k trout from M a in e la ke s < 2 0 0 acres.

W a ter
Jo -M a ryP, T B R 1 0 W E L S

Johnston P, T A R 1 0 W E L S

Angler Trips

Brook Trout Harvest

Average Size

Area (acres)

Regulation
Severity1

Year

Per Acre

No/acre

Lb/acre

(in)

(oz)

38

0

1961

6 .2

7

-

8 .8

-

1966

2 0 .1

1 2 .4

-

1 1 .3

-

1968

2 3 .8

13.1

-

1 0 .5

-

1962

1 7 .9

7 1 .9

-

7

1 .7

6 .7

1 .6

7 .2

1 .9

59

0 .0 5

1963

8 .9

2 6 .9

-

1964

9 .9

4 6 .9

-

1965

1 1.1

4 5 .1

-

-

-

0 .8 1

1 1.1 ± 1 . 9

12 .0 ± 3 .5

Beaver P, Seven Ponds Twp.

20

0 .2

1994

6 .1

1 .2

Secret P, G reenville

14

0 .2 5

1995

2 7 .5

1 3 .2 9

9 .1

1 2 .6

11

150

0 .6 5

1997

2

0 .7 5

0 .4 9

12 .0 ± 0 .6

10 . 5 ± 1 .8

0 .6 5

1998

1 1 .2

3 .1 2

-

1 0 .6

-

0 .6 5

1999

7 .7

3 .6

-

1 2 .5

-

0 .6 5

2000

5 .5

3 .4 7

-

1 0 .9

-

4 .8

5

-

-

-

11.6

18.1

3.5

10.1

6 .5

C rosb y P, Coburn G ore
M o xie P, Little,

73

East M o xie Twp.

Trout P, Little Squaw Twp.

Mean

33

0 .6 5

2000

'Regulation severity, where 0 = least restrictive (general law) and 1 = most restrictive (catch and release, fly fishing only)

Appendices
127

128

Appendices

A3 5 (from page 67)
A ve ra g e harvest and annual y ie ld of stocked b ro o k trout from M a in e la ke s < 2 0 0 acres

W ater
Black P, Fort Kent

Long P, Denmark

Sa w ye r P, G reenville

Area
(acres)

Regulation
Severity1

51

Low

55

67

Low

Low

Average: Low
Egypt P, Vienna

60

M od

Average: Moderate
Kim ball P, Vienna

High

Average: High
Overall Average

No/acre

Lb/Acre

1971

54

7 8 .9

5 .0 5

1972

54

1 18.1

6 .8 2

1973

37

66

3 .8 9

1974

33

7 9 .8

3 .4 7

1971

21

4 7 .6

1 .1 5

1972

33

8 1 .1

1 .9

1973

21

5 0 .6

1 .6 8

1972

12

1 7 .8

1 .5

1973

9

1 1 .5

1 .0 8

1974

7

1 8 .6

1 .0 9

All

23

57

2 .7 6

1998

39±14

5 .4 + 1 .9

1.21

1999

19 ± 6

2 .6 ± 0 .8

1.1

2000

39±1 3

1 4 .3 + 5 .0

3 .8

All

32

7 .4

2 .0 4

1998

3 5 ± 12

2 .1 + 0 .7

2 .3 4

1999

26±1 2

2 .6 + 1 .2

1 .6 9

2000

34±87

0 .2

0 .1 7

1998

18 ± 7

+i

20

High

Year

CO

M clntire P, N e w Sharon

55

Brook Trout Harvest

Angler Trips
Per Acre

2 .8 1

1999

19+6

3 .6 + 1 .1

2 .1 6

2000

29±9

4 .5

All

27

2 .7

1.83

29

32

3 .5 5

'Regulation severity, where 0 = least restrictive (general law) and 1 = most restrictive (catch and release, fly fishing only)

A3 6 (from page 67)
Length, weight, and condition by ages and origin of brook trout harvested from M a ine lakes during the summer. Sample siz e in parentheses.

Data from

clerk angler surveys.

# W aters &

Size

___

O rig in

Years Sampled

Statistic1

1+

11+

111+

IV+

Stocked as fall

18, 1 9 8 6 -2 0 0 0

10 . 4 ± 0 . 0 8

1 2 . 7 + 0 .3

1 3 . 2 + 0 .4

1 4 . 5 + 0 .8

1 0 . 9 + 0 .0 8

(3 1 9 )

(53)

(30)

(4)

(4 0 2 )

7 .7 ± 0 .2

1 3 .7 + 1 .1

1 5 .3 + 1 .6

2 3 .5 + 6 .8

9 .0 + 0 .3

(3 0 0 )

(47)

(27)

(3)

(3 7 2 )

1 .0 7 + 0 .0 1

1 . 0 1 + 0 .0 3

1 . 0 3 + 0 .0 3

1 . 2 0 + 0 .1 8

1 .0 6 + 0 .0 1

9 .6 + 0 .2

1 3 . 5 + 0 .2

1 6 .8 + 1 .0

1 6 . 5 + 0 .5

23

1 1 .2 + 0 .3

(77)

(22)

(8)

(2)

(1)

(H O )

4 .5 + 0 .4

1 6 . 5 + 1 .4

3 9 .8 + 6 .5

3 9 .0 + 5 .0

100

1 1 .5 + 1 .6

(63)

(20)

(7)

(2)

(1)

(93)

0 .7 5 + 0 .0 3

1 .1 0 + 0 .0 4

1 .2 7 + 0 .0 4

1 .4 9 + 0 .0 5

1 .4 2

8 .0 ± 0 .2

1 1 . 5 + 0 .2

1 3 .3 + 0 .1

1 5 .6 + 0 .1

1 7 . 8 + 0 .2

1 9 . 6 + 0 .4

1 3 .9 + 0 .1

(10)

(1 7 5 )

(7 4 7 )

(3 2 5 )

(60)

(14)

(1 3 3 6 )

3 .0 + 0 .1

1 1 . 2 + 0 .6

1 6 . 0 + 0 .4

2 5 .6 + 0 .7

3 7 .6 + 1 .6

5 4 .3 + 6 .7

1 9 . 4 + 0 .4

(5)

M 28)

(6 2 9 )

(2 8 2 )

(56)

(12)

(1 1 1 7 )

0 .8 8 + 0 .0 4

1 .0 8 + 0 .0 2

1 .0 4 + 0 .0 1

1 .3 0 + 0 .1 7

1.1 1 + 0 .0 3

1 .1 8 + 0 .0 6

1 .1 2 + 0 .0 4

1 0 .2 + 0 .1

1 1 .9 + 0 .1

1 3 .3 + 0 .1

1 5 .6 + 0 .1

1 7 . 9 + 0 .2

1 9 . 6 + 0 .4

1 3 .1 + 0 .1

(4 0 6 )

(2 5 0 )

(7 8 5 )

(3 3 1 )

(61)

(14)

(1 8 4 8 )

7 .1 + 0 .2

1 2 .3 + 0 .6

1 6 .2 + 0 .4

2 5 .7 + 0 .7

3 8 .7 + 1 .9

5 4 .2 + 6 .7

1 6 . 5 + 0 .3

Length

fingerlings
W e ig h t

K
Stocked as

7, 1 9 8 6 -2 0 0 0

Length

spring yearlings
W e ig h t

K
W ild

2 1 , 1 9 8 3 -2 0 0 1

Length

W e ig h t

K
All

4 6 , 1 9 8 3 -2 0 0 1

Length

W e ig h t

K

V+

VI+

All

0 .8 9 + 0 .0 3

(3 6 8 )

(1 9 5 )

(6 6 3 )

(2 8 7 )

(57)

(12)

(1 5 8 4 )

1 .0 1 + 0 .0 1

1 .0 7 + 0 .0 1

1 .0 5 + 0 .0 1

1 .3 0 + 0 .1 7

1.1 1 + 0 .0 3

1 .1 8 + 0 .0 6

1 .0 9 + 0 .0 3

Appendices

'Length: inches, Weight: ounces
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A3 7 (from page 67)
Data from clerk

# W aters &

Size

O rig in

Years Sampled

Statistic1

Stocked as fall

4 , 1 9 9 0 -2 0 0 0

Length

fingerlings
W e ig h t

K
Stocked as

14, 1 9 8 4 -2 0 0 0

Age
1+

11+

111+

IV+

7 .8 + 0 .2

1 2 . 8 + 0 .3

1 3 .1 + 0 .4

1 5 .3 + 0 .7

1 1 . 9 + 0 .4

(8)

(20)

(6)

(5)

(42)

2 .3 + 0 .2

1 2 . 8 + 0 .8

1 0 . 3 + 0 .5

1 8 . 5 + 2 .5

1 0 .5 + 1 .0

(8)

(18)

(4)

(5)

(37)

1 .0 7 + 0 .0 1

1 . 0 1 + 0 .0 3

1 .0 3 + 0 .0 3

1 . 2 0 + 0 .1 8

0 .9 5 + 0 .0 2

1 3 .4 + 0 .1

1 5 .9 + 0 .7

1 2 .0 + 0 .4

1 3 .5 + 0 .1

Length

spring yearlings
W e ig h t

W ild

2 0 , 1 9 8 6 -2 0 0 0

3 8 , 1 9 8 4 -2 0 0 0

All

(3 7 7 )

(18)

(9)

(4 0 4 )

1 5 . 4 + 0 .3

2 4 .9 + 3 .7

8 .1 + 0 .7

1 5 .7 + 0 .4
(3 5 2 )

(3 2 6 )

(17)

(9)

1 .0 4 + 0 .0 1

0 .9 5 + 0 .0 4

0 .8 1 + 0 .0 3

Length

1 0 .2 + 0 .4

1 2 .7 + 0 .1

1 4 .7 + 0 .1

1 6 . 6 + 0 .2

2 0 .6 + 0 .8

1 3 .5 + 0 .1

(39)

(3 2 4 )

(2 2 8 )

(43)

(2)

(6 3 6 )

W e ig h t

5 .6 + 0 .6

1 0 . 7 + 0 .2

1 6 .6 + 0 .4

2 4 .1 + 1.1

4 7 .8 + 0 .2

1 3 . 7 + 0 .3

(33)

(2 9 8 )

(2 1 5 )

(43)

(2)

(5 9 1 )

Length

W e ig h t

K
'Length: inches, Weight: ounces

VI+

K

K
All

V+

1 .0 3 + 0 .0 1

0 .8 1 + 0 .0 2

0 .8 6 + 0 .0 1

0 .8 7 + 0 .0 1

0 .8 9 + 0 .0 2

0 .9 6 + 0 .0 9

0 .8 6 + 0 .0 1

7 .8 + 0 .2

1 3 .1 + 0 .1

1 2 .8 + 0 .1

1 4 .6 + 0 .1

1 6 . 6 + 0 .2

2 0 .6 + 0 .6

1 3 .5 + 0 .1

(8)

(4 3 6 )

(3 4 9 )

(2 4 4 )

(43)

(2)

(1 0 8 5 )

2 .3 + 0 .2

1 4 . 5 + 0 .3

1 1 . 4 + 0 .4

1 6 .6 + 0 .4

2 4 .1 + 1.1

4 7 .8 + 0 .2

1 4 . 4 + 0 .2

(8)

(1 9 5 )

(3 2 0 )

(2 3 1 )

(43)

(2)

(9 8 3 )

0 .8 3 + 0 .0 3

1 .0 2 + 0 .0 1

0 .8 7 + 0 .0 1

0 .8 7 + 0 .0 1

0 .8 9 + 0 .0 2

0 .9 6 + 0 .0 9

0 .9 3 + 0 .0 1

Appendices

Length, weight, and condition by ages and origin of brook trout harvested from M a ine lakes during the winter. Sample siz e in parentheses.
angler surveys.

A3 8 (from page 67)
A ve ra g e b ro o k trout harvest (lb /a c re ) from M a in e la ke s > 2 0 0 acres.

Brook Trout Harvest

Area
(acres)

Regulation
Severity1

Aziscohos L

6,700

Low

1986

Chamberlain L

1 1,084

Low

1987

Summer

0.004

0.02

0.01

Annual

0.02

0.07

0.03

Winter

0.0002

W a ter

Moosehead L

74,890

Low

Low

Pierce P

1,650

Low

Average: Low

Mooselookmeguntic L

Pierce P

16,300

1,650

Mod.

Mod.

Year

1967-19 7 3 2

1985

Season

1+

11+

111+

IV+

Annual

0.01

0.02

0.02

0.003

Winter

0.01

0.05

0.02

0.002

Aziscohos L

6,700

High

16,300

High

High

Average: High

Overall Average

0.002

0.001

0.04

0.004

0.002

0.12

0.001

0.0001

0.001

0.01

0.01

0.005

0.001

0.04

Annua

0.005

0.01

0.01

0.006

0.001

0.04

0.02

0.01

0.006

0.001

0.04

0.01

0.01

0.003

0.003

0.03
0.07

Winter
Summer

0.004

Annual

0.004

1986

Annual

All

Annual

1981

Annual3

0.002

0.03

0.02

0.01

0.004

0.12

0.16

0.05

0.01

0.04

0.06

0.01

0.004

0.34
0.0004

0.13

0.02

0.03

0.003

0.05

1986

0.006

0.08

0.03

0.1 1

1991

0.004

0.05

0.02

1995

0.002

0.03

0.04

0.01

0.09

Mean

0.01

0.05

0.02

0.004

0.08

0.15

0.08

0.006

0.12

0.03

0.003

0.16

0.06

0.02

0.002

0.12

0.12

0.04

0.02

0.0001

1990

Annual

All

Annual

1996

Annual

0.03

1986-1999

0.07

0.23
0.11

0.29

0.002

0.03

0.01

0.01

0.004

0.0003

Summer

0.001
0.001

0.008

0.003

0.0005

Annual

0.002

0.02

0.008

0.001

0.0001

0.03

0.05

0.01

0.01

0.002

0.07

0.001

0.06

0.04

0.01

0.01

0.11

0.02

0.06

0.03

0.003

0.003

0.12

Winter

1998

Annua

All
All

Annual
Annual

0.001

0.05
0.02
0.01

131

3Lake values not separated by season are closed to ice fishing.

0.08

0.005

'Regulation severity, where 0 = least restrictive (general law) and 1 = most restrictive (catch and release, fly fishing only)
2Mean for the 7-year period.

0.06

0.001
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Mooselookmeguntic L

74,890

All

Summer

1999
Moosehead

VI+

0.0004

1995
Average: Moderate

V+

132

A3 9 (from page 69)
Anglers

Post-Season

Lb/acre

Total Standing

# Brook Trout/A ngler

Year(s)

O rig in

per acre

Lb/acre

harvested

Stock

Caught

Harvested

Stocking Rate Study

1 9 7 1 -1 9 7 4

Stocked

8 .8

166

2 .8 3

1 6 8 .8

7 .9

7 .9

Q uim by P Study

1 9 7 9 -1 9 8 3

Stocked

-

-

-

-

0 .2 8

0 .2 8

W ild

-

-

-

-

0 .1 2

0 .1 2

Total

16.1

-

-

-

0 .4

0 .4

Source

Regulation Study

1 9 9 4 -2 0 0 1

W ild

2 .4

4±2

0 .6

4 .6

0 .5 3

0 .3 9

Strain Evaluation

1 9 9 8 -2 0 0 1

Stocked

29

5

7 .2 6

1 2 .3

0 .5 7

0 .1 4

Appends

Fishing success for brook trout in M a ine lakes < 2 0 0 acres in size . Data from clerk angler surveys.
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